CIHM 
Microfiche 
Series 
({Monographs) 


ICIMH 

Collection  de 
microfiches 
(monographies) 


Canadian  Instituta  for  Historical  IMicrorsproductiont  /  Institut  Canadian  da  microraproductions  hiatoriquos 


Ttchnical  and  Bibliographic  Notes  /  Notts  tachniquts  et  bibliographiquM 


The  Institute  has  attempted  to  obtain  the  best  original 
copy  available  for  filming.  Features  of  this  copy  which 
may  be  bibliographically  unique,  which  may  alter  any 
of  the  images  in  the  reproduction,  or  which  may 
significantly  change  the  usual  method  of  filming,  are 
checked  below. 


D 

n 


n 

□  Boun 
Relie 


Coloured  covers/ 
Couverture  de  couleur 

Covers  damaged/ 
Couverture  endommagie 

Covers  restored  and/or  laminated/ 
Couverture  restaurie  et/ou  pelliculie 


Cover  title  missing/ 

Le  titre  de  couverture  manque 

Coloured  maps/ 

Caites  giographiques  en  couleur 

Coloured  ink  (i.e.  other  than  blue  or  black)/ 
Encre  de  couleur  (i.e.  autre  que  bleue  ou  noire) 


Coloured  plaies  and/or  illustrations/ 
Planches  et/ou  illustration:  en  couleur 


Bound  with  other  material/ 
avec  d'autres  documents 


0 


D 


Tight  binding  may  cause  shadows  or  distortion 
along  interior  margin/ 

La  reliure  serree  peut  causer  de  I'ombre  ou  de  la 
distorsion  le  long  de  la  marge  interieure 

Blank  leaves  added  during  restoration  may  appear 
within  the  text.  Whenever  pouible,  these  have 
been  omitted  from  filming/ 
II  se  peut  que  certaines  pages  blanches  ajouties 
lors  d'une  restauration  apparaissent  dans  le  texte, 
mais,  lorsque  cela  etait  possible,  ces  pages  n'ont 
pas  ete  filmtes. 


L'Institut  a  microfilm^  le  meillnur  exemplaire  qu'il 
lui  a  M  pouible  de  se  procurer.   Les  details  de  cet 
exemplaire  qui  sont  peut-4tre  uniques  du  point  de  vue 
btbliographique,  qui  peuvent  modifier  une  image 
reproduite.  ou  qui  peuvent  exig«r  une  modification 
dans  la  mithode  normale  de  f  ilmage  sont  indiqu^ 
ci-dessous. 

□  Coloured  pages/ 
Pages  de  couleur 

0  Pages  damaged/ 
Pages  endommagies 

□  Pages  restored  and/or  laminated/ 
Pages  restauries  et/ou  pellicultes 

0  Pages  discoloured,  stained  or  foxed/ 
Pages  decolories,  tachettes  ou  oi^u'--'. 

□  Pages  detached/ 
Pages  detaches 


E 


Showthrough/ 
Transparence 


I     /I  Quality  of  print  varies/ 


n 


Qualite  inegale  de  I'impression 

Continuous  pagination/ 
Pagination  continue 

Includes  index(es)/ 
Comprend  un  (des)  index 

Title  on  header  taken  from:  / 
Le  titre  de  I'en-tite  provient; 


ni. 


itie  page  of  issue/ 
Page  de  titre  de  la  livraison 


□  Caption  of  issue/ 
Titre  de  depart  de  la  livraison 

□  Masthead/ 
Generique  (periodiques)  de  la  livraison 


^ 


Additional  comments:/ 
Commentaires  supplementaires: 


Part  of  cover  title  hidden  by  label. 
Copy  has  manuscript  annotations. 


This  Item  is  filmed  at  the  reduction  ratio  checked  below/ 

Ce  document  est  f  ilme  au  taux  de  reduction  indique  ci-dessous. 

10X  14X  18X 


22X 


:6x 


30X 


/ 


12X 


16X 


20X 


24  X 


28X 


D 


32  X 


Th«  copy  filmed  h«r«  has  bMn  raproduead  thanka 
to  tha  ganaroaity  of: 

ENGINEERING  LIBRARY 

UNIVERSITY  OF  TORONTO 

Tha  imagaa  appaaring  hara  ara  tha  baat  quality 
poaaibia  eonaidaring  tha  condition  and  lagibility 
of  tha  original  copy  and  in  kaaping  with  tha 
filming  contract  spacifieationa. 


Original  eopiaa  in  printad  papar  covara  ara  filmad 
iMginning  with  ttia  front  covar  and  anding  on 
tha  last  paga  with  a  printad  or  illustratad  impraa- 
sion.  or  tha  back  covar  whan  appropriata.  All 
othar  original  eopiaa  ara  filmad  beginning  on  tha 
first  paga  with  a  printad  or  illuatratad  impraa* 
sion.  and  anding  on  ttta  laat  paga  with  a  printad 
or  illuatratad  impraaaion. 


Tha  laat  racordad  frama  on  aach  microficha 
shall  contain  tha  symbol  — ^  (moaning  "CON- 
TINUED"), or  tha  symbol  ▼  (moaning  "END"), 
whiehavar  appliaa. 

Mapa,  platas.  charts,  ate.,  may  ba  filmad  at 
diffarant  reduction  ratios.  Thosa  too  larga  to  ba 
antiraly  included  in  one  expoeure  ara  filmed 
beginning  in  the  upper  left  hand  comer,  left  to 
right  and  top  to  bottom,  aa  many  frames  aa 
required.  The  following  diagrams  illustrate  the 
method: 


L'exemplaire  film6  fut  reproduit  grice  A  la 
ginArositA  da: 

ENGINEERING  LIBRARY 

UNIVERSITY  OF  TORONTO 

Lea  imeges  suivsntas  ont  *t*  reproduitas  avac  la 
plus  grand  soin.  compte  tenu  de  la  condition  at 
do  la  nettet«  de  lexemplaira  film*,  at  sn 
conformity  avac  las  conditions  du  contrat  da 
filmege. 

Lea  exemplairaa  originaux  dont  la  couvertura  sn 
pepier  est  imprimee  som  fiimss  en  commencant 
par  la  premier  plat  at  an  terminant  soit  par  la 
darniAre  page  qui  comporte  une  amprainte 
d'impression  ou  d'illustration,  soit  par  la  second 
plat,  salon  la  caa.  Tous  las  sutres  examplairas 
originaux  sont  filmte  an  commancant  par  la 
premiere  pege  qui  comporte  une  emprainte 
d'impreasion  ou  d'illustration  at  an  terminant  par 
la  darniira  page  qui  comporte  una  telle 
empreinte. 

Un  dee  symbolea  suivants  spparaitra  sur  la 
derniire  image  de  cheque  microficha,  salon  la 
cas:  la  symbols  -^  signifie  "A  SUIVRE".  le 
symbols  ▼  signifie  "FIN". 

Les  cartaa.  planches,  tableaux,  etc..  pauvant  Atra 
filmte  k  dee  taux  da  reduction  diffarents. 
Lorsque  le  document  est  trop  grand  pour  Atra 
reproduit  en  un  seul  ciich*.  il  est  film*  a  partir 
d  }  I'angle  supArieur  gauche,  de  gauche  *  droits, 
at  de  haut  en  bas.  an  prenant  la  nombra 
d'imagea  n*cassaire.  Les  diagrammes  suivants 
illustrent  le  mAthode. 


1  2  3 


1 

2 

3 

4 

5 

6 

MICROCOPY   RESOLUTION   TBT  CHART 

(ANSI  ond  ISO  TEST  CHART  No.  2) 


1.0 


1^ 

■  50 
t±3 


b.UU 


1 2.8 

1 4.0 


21 

2.2 


1^ 

1.8 


^    APPLIED  IIVHGE 


Inc 


1653  East  Main   Street 

Rochester,   New  York        14609       USA 

(716)   482  -  0300  -  Phone 

(716)  288-  5989  -Fax 


SNAP  COMMERCIAL 
ANALYSIS 


Babington 


OTTAWA 
Thorburn  &  Abbott,  113  Sparks  Street 

1912 


5    s    s-? 


PREFACE 

SNAP  COMMERCIAL  ANALYSIS 

March  12th.  1912. 

^n  analyst  in  general  practice  hoB  often  to  give  an  opinion 
on  an  articlo.  in  many  cases  a  qualitative  examination  is  suf- 
Lcient.  n  otiers  a  quantitative  analysis  of  the  eB^ntial  pant 
Ts  necessary.  In  alcoholimetry,  alkalinity  and  acidimctry  the 
de^:SLs  are  made  with  care,  other  --^it-nU^^^^^^^^^ 
neglected,  consequently  time  is  the  essential,  with  reasonable 

''Tthese  analysis.  aU  methods  of  saving  time  are  used.  viz. 
factors,  conversion  tables,  etc..  no  references  arc  given  and  a* 
httle  text  as  possible,  as  the  analyst  is  supposed  to  have 
reftenceCks  For  ;he  «ame  reason  the  methods  are  mostly 
"L'c  as  it  is  quicker  to  make  a  gravimetnc  ^timahon 
L  a  single  determination,  than  to  make  and  standardize  a 

volumetric  solution.  , 

The  methods  used  are  not  official;  they  are  notes  from  a 
rough  note-book.    The  analyst  has  full  discretion. 

FRED.  W.  BABINGTON, 
Analyst. 
H.  M.  Customs.  Ottawa.  Can. 


ACETONE 

C3H603,  Acetic  ketone,  Pyro  acetic  spirit,  Methyl  acetone, 
Boiling  point  66°0.  ResembleB  an  alcohol,  except  that  the 
flame  is  colored  yellow,  it  is  separated  from  its  solations  by 
Calcium  chloride.  T^  re  are  two  a  etones  on  the  markot.  The 
first  prepared  by  the  ury  distilli  a  of  Calcium  or  sodium 
acetates,  is  practically  pure  conta  .ag  about  80%  of  acetone, 
the  balance  being  water,  a  ^ract:  of  methyl  alcohol  and  tar  oils. 
The  second  is  obts'ned  by  ^'  c  tractionization  of  wood  spirit  and 
contains  from  30  >  50%  of  B'«tone,  the  balance  being  methyl 
alcohol  and  water.    This  is  sold  as  commercial  acetone. 

Acetone  has  a  large  use  in  the  solution  of  gums  and  nitro- 
oellulose.  As  some  gum  reeins  and  nitro-cellulose  are  soluble 
with  difficulty  in  both  Ethyl  and  Methyl  alcohol,  but  freely 
soluble  in  acetone  or  wood  spirit  containing  Acetone. 

IDENTIFICATION. 
The  separation  of  acetone  is  not  simple  although  its  identi- 
fication is.    The  calcium  chloride  separation  (vide  Allen,  page 
76)  is  the  best,  and  although  not  accurate,  is  sufficient  for  all 
pract'    '  purposes. 

':.i„    Bisulphite  separation  is  not  clean  enough  for  practice. 
The  iodoform  test  {Allen,  page  76)  is  a  good  identification 
and  yields  good  comparative  results,  but  the  volatility  of  th« 
iodoform  renders  it  inaccurate. 

ANALYSIS. 
•)30  cc's  of  acetone,  +  ^00  cc's  saturated  calcium  chloride 
sol.  Add  powdered  cacium  chloride  to  excess,  then  shake  in  a 
.^?parator  (graduated).  Let  stand  two  hours  and  read  oft  the 
upper  layer  which  equals  the  neetone.  The  lower  layer  can  be 
separated  then  diluto<l  .".nd  uistillod  to  GOcc. 
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The  peroentage  of  the  methyl  alcohol  can  then  be  ascer- 
tained by  the  specific  gravity  of  the  distillate  and  identified 
by  platinized  asbestos,  formaldehyde  being  formed.  The 
acetone  in  the  original  can  be  determined  by  the  iodoform 
method.    (Allen,  page  77). 

The  following  results  (see  Joar.  Soc.  Chem.  Ind.,  March, 
1907,  Wood  spirit  in  acetone). 


^Or.  (1&5) 

Boilincpoint 

FractXHst 

CaCL2Sep 

Chromic  acid  test . 

Pt  black  test 

lodofonn  test 

Boric  add  test 

See  Methyl  alcohol 


Pure  Mercks 


.7971 

51-S6*C. 

IS),  at  67-68'C. 

18-^ 

Slierht  reduction 

Trace  tormaldehjrde 

siy 

.3oo'8N/2*NaoH. 


Commercial 


64-56*C. 

26%atflO-7(rC. 

40-45 

Reduciion 

Formaldehyde  stronff 

26% 

1  oo  N/2  NaOH 


From  the  above  it  seems  that  the  Calcium  chloride  test  is 
the  best  as  the  others  are  vitiated  by  alcohol  and  water 
present. 


IODOFORM  TEST 

1  cc.  +  40  cc's.  NaOH  +  30  cc's  iodine  solution  washed 
with  three  (15  oc  portions)  of  ether.  =  1.765  grams  of  CHI3 
which  equals  25.8%  of  Acetone  (394  CHI3=58  acetone). 

Process,  1  cc.  dissolved  in  40cc'8  of  soda  sol.,  Iodine  in  KI 
added  to  excess,  then  washed,  separated  with  25  cc's,  15  cc's, 
10  cc's  ether  respectively.  The  ether  separations  joined  and 
allowed  to  evaporate  spontaneously  dried  over  H2S04. 
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ANALYSIS.  O.P. 


Samples  Ubelled 

C.P. 

C.P. 

A 

B 

C 

D 

B 

F 

Speoiflc  graylty.  

.7871 
66 

48% 
31% 

fair 

36.96 
.Scc'a 

.8338 

64.6 

StfO. 

83.6 
1.0 

.8S08 

»% 

atra 
48.8 

oc'a 

.7984 
80% 
alt 
14.6 

84% 

atra 
68.7 

30% 
atra 

.8964 
30% 

EoUinflT  point  *o 

CaCLaSep 

lod.  sep 

Ala  Formaldehyde  teat 
A1&  Sp.  Or.  (CaCL.)  diat 

Ala  Metb.  Borate 

80% 

atra 
48% 

D— Wood  alcohol,  gaye  a  gnm  reain  on  evaporation  there- 
fore a  finish  varnish. 

F— The  calc.  chlor.  sep.  formed  a  milky  emnlsion  with 
water,  a  compound,  sol.  in  gasoline  therefore  tar  oils. 

*Befer  Methyl  alcohol. 

Extract  from  the  Jonmal  of  the  Society  of  Ohemical  In- 
dustry, of  March  8(Hh,  1907,  being  a  paper  read  before  the 
Canadian  section  of  the  Society  on  February  7th,  of  the  same 
year,  by  the  author. 

WOOD  SPIRIT  IN  ACETONE 

During  the  analyses  of  varnish  removers,  which  are  gen- 
erally composed  of  a  solution  of  paraffins  wax  in  benzol,  mixed 
with  either  acetone,  or  wood  spirit  rich  in  acetone,  the  question 
arose  as  to  whether  acetone  or  wood  spirit,  or  wood  spirit  so 
rich  in  acetone  that  it  might  be  termed  acetone,  had  been 
used.  The  so-called  pure  acetone  contains  little  or  no  methyl 
alcohol,  but  commercial  acteone,  being  often  obtained  by  frao- 
tioning  wood  spirit,  may  contain  fairly  large  proportions  of 
wood  spirit,  and  still  be  commercially  known  as  acetone. 

Attempted  to  make  the  various  qualitative  tests  for  methyl 
alcohol  quantitative,  but  the  results  in  the  main  were  negative. 
First  attempted  to  fix  the  acetone  and  free  the  alcohol  for 
determination  as  follows: 

f 


Ks 


r 


SNAP  COMMERCIAL  ANALYSIS. 

(1)  By  salting  out  by  calciam  chloride,  and  ultimately 
saturating  the  sol.  with  powdered  calcium  chloride,  the  bulk 
of  the  acetone  separated,  but  enough  remained  in  solution  to 
nullify  the  test  for  alcohol. 

(2)  Evaporation  with  calcium  chloride  failed,  since  the 
acetone  and  alcohol  both  evaporated. 

(3)  Separation  of  the  acetone  by  alkalie  sulphite  failed  as 
in  (1). 

(4)  Separating  the  alcohol  as  methyl  exalate  failed  as  in 

(1)  and  (3). 

(5)  Reynolds'  test  with  mercuric  chloride  failed,  not  being 
quantitative  . 

(6)  Oxidation  by  chromic  acid  solution,  which  gives  quali- 
tative results,  is  useless  quantitatively,  since  the  formic  acid 
produced  was  further  oxidized. 

(7)  O^-dation  to  formaldehyde  by  platinum  black,  which 
is  an  excellent  method  of  distinguishing  between  acetone, 
ethyl  alcohol,  and  methyl  alcohol,  fails  quantitatively  as  in  (6). 

The  qualitative  test  is  as  follows : 

A  pledget  of  platinized  asbestos  is  prepared  by  soaking 
asbestos  in  a  solution  of  platinic  chloride  and  igniting  until 
sufficient  platinum  is  deposited.  If  a  few  drops  of  the  liquid 
be  dropped  on  the  recently  ignited  platinum,  there  is  no  par- 
ticular odour  with  acetone  or  with  ethyl  alcohol,  only  the 
odour  of  aldehyde,  but  with  methyl  alcohol  or  with  acetone 
rich  in  wod  spirit,  the  odour  of  formaldehyde  is  characteristic. 
I  suggest  this  test  as  a  qualitative  test,  together  with  the 
chromic  acid  test;  the  platinum  will  show  methyl  alcohol,  the 
chromic  acid  wil  Ishow  methyl  and  methyl  alcohols;  pure 
acetone  reduces  chromic  acid  slowly. 

Rich  and  Bardy's  method  was  tried,  but  abandoned  on  ac- 
count of  the  time  occupied. 

Found  the  iodoform  method  for  determining  the  acetone 
fairly  satisfactory  when  the  acetone  content  was  high;  but 
found  that  the  gravimetric  method  was  inaccurate  when  the 
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acetone  was  low,  as  the  ether  idodform  layer  nndergoes  spon- 
taneous decomposition,  with  liberation  of  iodine,  and  washing 
with  Boda  solution  only  temporarily  removee  it,  as  it  forma 
again  on  evaporation.  Did  not  continue,  as  alcohol  was  the 
objective  point,  but  consider  the  volumetric  process  preferable. 
(Allen,  page  77). 

EXAMINATION  OF  VARNISH  REMOVERS 

100  go's  is  shaken  with  three  successive  portions  of  SOcc'a 
water;  the  contraction  represents  roughly  the  amount  of 
acetone  of  wood  alcohol  used,  the  supernatant  layer  of  benzol 
and  paraffin.  The  latter  is  divided  into  two  portions,  one  of 
which  is  evaporated  for  the  identification  of  paraffine,  the 
other  being  distilled  to  identify  the  solvent. 

The  united  aqueous  extracts  are  distilled  to  the  volume  of 
the  contraction  observed  (which  will  be  roughly  the  amount 
of  alcohol  or  acetone  used).  If  a  blue  flame  is  obtained  by  the 
flame  test,  probably  only  alcohol  is  present.  The  chromic  acid 
test  and  the  formaldehyde  test  are  also  then  applied.  If 
alcohol  is  detected  26cc'8  is  distilled  with  boracio  acid  as  de- 
Fxsribed  under  Methyl  Alcohol. 

A  sample  of  chemically  pure  methyl  alcohol  gave  the  follow- 
ing  figures: 

lodofcorm  test,  trace;  boric  acid  test,  46.5  cc's  N/2  alkalie. 

From   the   following   table   a  fair   approximation  of   the 

amount  of  methyl  alcohol  present  can  be  obtained.    Do  not 

claim  it  accurate,  but  it  is  rapid  and  sufficiently  accurate  for 

technical  purposes: 

CCC'S  of  N/2  NAOH 
Acetone  %.  Wethyl  Alcohol  %.  Sol.  Used. 

0.0  100.0  46.5 

20.0  80.0  38.0 

400  60.0  24.6 

60.0  40.0  13.0 

80.0  20.0  6.0 
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Wood  spirit  usually   requires   about   34  cc's    of    sodium 
hydroxide  solution. 


METHYL  ALCOHOL  CH40 

Wood  spirit,  cologne  spirit,  excelsion  spirit,  etc. 

Wood  alcohol  is  now  so  well  purified  that  it  baa  not  the 
characteristic  odour  in  many  cases,  its  boiling  64  to  66  C. 
differs  slightly  to  Acetone  which  is  Sff>C.  Therefore  its  sep- 
aration by  fractional  distillation  is  impossible,  and  from  ethyl 
alcohol  with  a  boiling  point  of  78°C.  it  is  -only  partial.  Its 
detecton  is  simple,  but  its  quantitative  determination  ia 
difficult. 

DETECTION. 

Formaldehyde  test  (see  acetone),  Bardy's  test  (Allen,  page 
63),  Riche  ft  Baidy's  test  (Allen,  page  76,  Vol.  1),  Reynolds* 
test  and  the  methyl  borate  test  (author),  as  follows: 

FROM  A  PAPER  TO  THE  800.  CHEM.  IND. 

Tried  to  obtain  a  volatile  ester  of  methyl  ^;cohol  which 
could  be  titrated  and  would  yield  a  number  analogous  to  the 
Reichert  number  in  butter  analjrsis.  After  some  experiments 
found  the  boric  ester  to  give  fairly  good  results;  at  all  events, 
it  gave  a  figure  of  methyl  alcohol,  and  am  of  the  opinion  that 
if  the  analysis  were  conducted  with  care,  the  results  would  be 
of  practical  application. 

The  test  is  conducted  as  follows:  25  cc's  of  the  Q>irit  and 
2  gram*  of  boric  acid  are  placed  in  a  100  cc  fraction^  distilla- 
tion flask  (with  pieces  of  pumice  or  platinum  spirals  to  prevent 
bumping)  provided  with  a  long  stemmed  funnel,  and  connected 
with  a  condenser  and  a  trapped  flask  receiver.  When  ftU  con- 
nections are  tight  20  cc's  of  glycerin  and  20  cc's  of  water  are 
placed  in  the  receiver  and  the  spirit  distilled  to  dryness  by  the 
aid  of  gentle  heat.    When  cool  26  cc's  of  water  is  added  to  the 
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contents  of  the  flask  by  the  separating  funnel,  the  condenser 
is  washed  with  from  10  to  16  cc's  of  the  water  distilled  and 
the  glycerine  solution  is  titrated  with  N/2  sodiam  hydroxide 
solution,  using  phonolphthalein  ;  indicator,  the  methyl  alcohol 
being  calculated  from  the  table  t^ven  below.  If  the  esterifica- 
tion  were  cairied  out  in  a  pressure  flask  and  distillation  per- 
formed more  carefully,  the  results  would  be  much  liiore  accur- 
ate, but  the  above  method  has  the  advantage,  in  tecanical 
work,  inasmuch  that  four  distillations  can  be  dore  in  one 
hour. 

A  sample  of  chemically  pure  methyl  alcohol  gave  ibe  fol- 
lowing figures:  Iodoform  test,  trace;  boric  acid  test,  46:6  c"'s 
N/2  alkali. 

See  table  under  Acetone,  page 

The  refractometer  is  also  used  to  estimate  methyl  alcohol. 

Methylated  spirit  is  composed  of  90%  rectified  spirit  and 
10%  commercial  wood  epirit. 

I  know  of  no  means  at  present  of  determining  quantita- 
tively rapidly,  the  proportion  of  methyl  alcohol  in  ethyl. 
Fractional  distillation  carefully  conduct?d  and  separating  the 
distillate  into  a  nuu'ber  of  fractions  and  applying  the  chom'  '■^ 
tests  and  the  ref ra<  trometer  to  the  different  fractions  wi 
probably  give  a  good  approximation. 

ETHYL  ALCOHOL  C2H60 

This  important  article  of  commerce  has  been  well  threshed 
out  in  text-books,  that  only  the  practical  application  of  analysis 
is  here  considered  (Hehners  tables  used). 

SPIRITS 

In  distilling  ordinary  spirit,  such  as  brandy,  etc.,  it  is  not 
necepsary  to  have  a  tapped  receivor.  if  the  following  conditions 
are  observed:  Use  a  vertirai  condenper  letting  the  end  of 
condenser  project  well  into  the  receiver.    If  a  100  or  200  cc 
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SKAP  COMMERCIAL  ANALYSIS. 

Sask  is  used,  let  the  end  of  the  condenser  go  down  into  the 
neck  of  the  flask  as  far  as  the  bulb.  Close  the  neck  of  the 
flask  with  a  pledget  of  cotton  wool,  loosely  packed,  and  con- 
duct distillation  slowly.  Measure  the  samp*;  before  distilla- 
tion  at  nx)m  temperature  and  let  distillate  attain  room  temp, 
before  making  up  to  the  mark.  It  is  not  necessary  to  dilute 
the  spirit  and  distill  to  twice  its  volume  and  double  the  % 
found,  as  you  introduce  through  the  contracting  of  volume 
more  error  than  yon  are  likely  to  make  through  a  straight 
distillation. 

SAMPLE— LIQUEUE  BEANDY. 

100  cc's  transferred  to  distilling  flask,  vfi^h  with  three  suc- 
cessive portions  of  10  cc's  H20,  distilled  slowly  from  80  to  90 
cc's.  Let  stand,  make  up  to  mark,  cool,  the  specific  gravity 
in  a  picnometer  at  16°C.  Sp.  Gr.  =  . 8998 =58.14  ale.  by  Wt. 
=65.9  ale.  by  Vol. =115.55  proof  spirits — ^16.5°  over  proof. 

Comparing  it  v  ith  the  result  obtained  by  taking  5<]  cc's  and 
diluting  to  150  cc  and  distilling  it  over  110  cc's.  In  this  case 
the  specific  gravity  was  .9632  which  equals,  ale.  by  weight 
26.40  plus  1/10  equals  29.0  X  2=68.0=114.2%  proof  spirits,  or 
14.2  over  proof;  therefore  a  straight  distillation  is  more  ac- 
curate. 

ANISEED  BEANDY. 

100  cc's  as  above  distilled  to  100  cc.  the  distilalte  being  milky 
on  account  of  the  volatile  oil  of  aniseed  present,  which  is  in- 
soluble in  a  weak  solution  of  alcohol.  Made  the  distillate  up 
to  200  cc's  to  ensure  complete  separation,  transferred  to  a 
separating  funnel  and  shook  with  50  cc's  heavy  gasoline,  sep- 
arated, and  cooled  the  spirit  layer,  then  determined  the  specific 
gravity,  multiplying  the  alcohol  found  by  2. 


Specific  Gravity. 
.9736 


Ale.  b^  Wt. 

18.38 

IS 


Ale.  by  Vol. 

22.5 


Proof  Spts. 

79% 


SNAP  COMMEBCIAL  ANALYSIS. 

STRONG  ALCOHOL  (RECTIFIED  SPIRITS  OR  ABSOLUTE) 
Th«  Sykes  hydrometer  being  fitted  for  ordinary  spiritft' 
strengths,  ia  not  sufficiently  accurate  for  strong  spirits.  The 
specific  gravity  determined  by  the  specific  gravity  bottle,  or 
preferably  by  the  Wesphal  or  Mohr's  balance,  is  more  accnrftte 
and  also  more  desirable  ar  tbe  excise  duties  are  high  ^  $2.40 
per  proof  gallon. 

WINE  AND  WEAK  ALCOHOLS. 
Sykes  hydroioeter  here  should  not.  be  used,  aa  is  only 
divided  into  2/10  divisions.  As  each  division  eqnab  .6%  proof 
spirit,  it  is  quite  enough  to  throw  it  one  way  or  the  other  in  a 
light  wine;  in  such  cases  a  special  wine  hydrometer  should 
be  used  reading  in  proof  spirits,  (Mr  the  specific  gravity  taken 
by  the  specific  gravity  bottle. 

WINE. 

200  cc's  distilled  slowly  to  about  180  cc's,  the  distillate  maile 
up  to  mark  at  room  temperature,  and  the  specific  gravity 
taken  by  pincmnneter. 

The  addition  of  alkalie  to  neutralize  free  add  is  eeldcin 
necessary,  except  in  very  acid  clarets,  etc.  Found  to  make  no 
difference  in  practical  results. 

WINE  (RENO). 
100  cc's  distilled  to  100.    Specific  gravity ». 9772.  ale.  by 
wt.sl5.5%,  by  vol.»19.08%,  proof  spirits »  38.44%. 

BORDEAUX. 

Sp.  Or.  .9876,  ale.  by  wt.  7.63,  afe.  by  vd.  9.37,  proof 
spirits  16.42. 

RHINE. 
Sp.  Gr.  .9877,  ale.  by  wt.  7.47,  ale.  by  vol.  9.29.  proof 
siarits  16.28. 

Cider  uid  beer  are  done  in  the  same  way. 
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SNAP  COMMERCIAL  ANALYSIS. 

The  flame  test  for  alcohol  is  a  useful  preliminary  test,  and 
is  conducted  as  follows:  60  cc's  of  the  sample  are  heated  in  a 
small-mouthed  erlennieyer  flask.  Just  before  it  boils,  if 
alcohol  is  present,  it  Ttill  be  shown  by  the  condensation  of  oily 
drops  about  the  neck  of  the  flask  and  on  application  of  light  to 
mouth  of  the  flask  the  vapour  burns  with  the  characteristic 
blue  flame.  This  qualitative  test  will  show  as  little  as  2%  of 
alcohf'l,  or  4%  proof  spirits,  it  will  show  it  in  beer,  for  ex- 
ample, and  a  rough  estimation  can  be  made  from  the  height 
and  continuance  of  the  flame  as  to  its  being  alcf^holic  or 
strongly  alcoholic.  If  it  is  proof  strength  or  over,  a  glass  rod 
dipped  in  the  sample  will  take  fire  when  passed  through  a 
flame.  In  cases  where  it  is  doubtful  that  the  low  .specific 
gravity  of  the  distillate  is  due  to  alcohol  or  not,  a  flnme  test 
on  the  distillate,  or  on  the  concentrated  distillate  will  often 
decide  the  point.  In  cases  of  very  low  alcohol,  return  your  dis- 
tillate to  the  flask  and  distill  over  from  5  to  10  cc's  and  apply 
rod  and  flame  test. 

Alcohol,  in  essential  oils,  perfumes,  tinctures,  etc..  fusel  oil, 
amyl  acetat*'.  Take  50  cc's  add  100  cc's  saturated  salt  (nacl) 
solution,  shake  well  in  separator,  let  stand  until  clear;  a  pre- 
cipation  of  salt  is  an  indication  of  alcohol.  Separate  the  salt 
folution,  dbtill  50  cc's  and  determine  the  sp.  gr.  and  identify 
alcohol  by  the  usual  testa.  The  amount  of  contracticm  of 
upper  layer  is  a  rough  guide  to  the  amount  or  80%  alcohol 
used. 


PROOF  SPIRIT. 
The  Customs  and  Excise  express  and  tax  alcohol  in  terms 
of  proof  spirits. 

Proof  spirit  of  Great  Britain  is  "a  dilute  spirit,  of  which 
1.3  volumes  shall  weigh  the  same  as  12  volumes  of  water  at 
same  temperature.  Sp.  Gr.  =  .9|984  at  60°  F.  or  a  Sp.  Gr.  of 
.91817  at  02°  Fahr.  It  contains  (see  Fownes  and  Hehner) 
alc^)hol  by  weight,  49.24;  by  volume.  57.06;  proof  spirits,  100; 
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SNAP  COMMERCIAL  ANALYST i. 

absolute  alcohol,  75X  O.P.,  or  176.25  proof  spirita.  Thua  100 
volumea  of  absolute  aloohctl  would"  176.26  Tolume^  ^f  proof 
Rpirit,  and  the  duty  at  $2.40  .♦  gallou  (proof)  would  be  on 
that  basia,  that  ia,  175.26 x  $2.40.  Taking  20  U.P.,  that  ia, 
80%  proof  Bpiritfl,  the  duty  ia  on  80  proof  gallons  to  the  100 
entered;  taking  20  O.P.,  which  equala  120%  proof,  the  dutv  ia 
on  120  proof  gallons  to  the  100  entered. 

Now  thia  convenient  arrangement  for  duty  pnrpuMa  is  not 
so  irrational  as  it  appears.  It  ia  grounded  on  weight,  whereas 
the  other  methoda  of  computing  alocdiol  are  grounded  on 
alcohol  by  volume  the  specific  gravity  of  absolute  alcohol  ia 
open  to  doubt ;  it  leads  to  misunderatanding  when  proof  spirit 
ia  compared  with  alcohol  of  other  nations.  Continental  nationa 
use  the  Gay  Lussac  Centismal  Alcoholometer,  reading  absolute 
alcohol  by  volume,  the  specific  gravity  being  .7947.  Since 
then  the  specific  gravity  of  al«?oholx.7988  (Keene's  handbook), 
so  that  the  standard  is  uncertain.  The  fact  is  so  well  known 
that  tables  are  given  in  Salleron  and  Dejordins  "Instru-  lents 
de  Precision  Applique  a  I'Oenologue,"  for  converting  degrees 
Gay  Lussac  into  Sykes  hydrometer  and  Tralles  hydrometer 
tables,  (in  the  United  States  Tralles  tables  aro  legalized). 
The  alcohol  is  %  by  volume.  The  proof  spirit  used  by  the 
United  States  excise  is  described  as  an  alcohol  liquor  contain- 
ing }i  its  volume  of  alcohol  (sp.  gr.  .7939)  giving  a  proof  spirit 
of  sp.  gr.  .98853,  water  at  4°C.  in  United  Statessl. 

Therefore  Britiafa  at  60<>F.»Sp.  gr.  91984. 
Us.  St.        '•  "       9841. 


The  United  States  proof  ia  42.7  alcohol  by  weight;  British 
is  49.24.  So  the  spirit  strengths  of  the  different  nations  are 
not  campantive,  neither  is  the  volume.  Continental  nations 
measure  in  litres,  British,  Imperial  gallon  equals  160  oz.,  wine 
gallons  128  os.,  the  United  States  standard  being  wine 
meanive. 
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SNAP  COMMEBOIAL  ANALYSIS. 

ACETIC  ACID  C2H302 

Analytia:  Specific  gntity  by  the  piDCDometer  «nd  nferring 
to  tables  for  approximate  atrength. 

Total  aelida:  25  oc'a  evaporated  in  platinom  dish  on  the 
water  bath  to  constant  woght. 

Ath:  Ignite  the  total  solids  at  low  red  heat;  aah  should  be 
alkaline,  if  neutral,  probably  mineral  acids  presrat. 

Acidity:  10  cc's  acid  pins  SO  cc's  of  water  titrated  by  N. 
NaOH  using  phenolphthaline  as  indicator,  color  should  not 
return  within  one  minute  after  titration  h^  been  completed. 
The  number  of  cc's  soda  used  X  .06  X  10-%  of  acetic  acid 
present,  if  by  weight  the  number  of  cc's  soda  x  .06  x  100 
divided  by  10  X  sp.  gr.  gives  the  %  of  acetic  acid  by  weight. 
The  percentage  of  acetic  acid  X  .85  gives  the  %  of  acetic 
anhydride.  If  the  enquiry  is  aa  to  whethei-  it  is  crude  or  re- 
fined, the  pernanganate  test  is  an  indication,  but  the  presence 
of  tar  oils,  which  can  be  removed  with  gasoline,  its  empyreu- 
matic  odor,  color,  high  total  solids,  fusible  sulphate  ash  in  the 
case  of  distilled  acid  from  sodium  acetate,  and  lime  frwn 
calcium  acetate  are  more  distinctive. 

Permanganate  Test  (Sol.  1  gram  of  KMn04  per  litre). 

Dilute  aciJ  to  proof  strength,  i.e.,  6%  acetic  anhydride  (100 
cc's  using  118  cc's  of  N.  NaOH). 

Take  60  cc's,  add  60  cc's  water,  and  distill  over  60  oo'a. 
Take  10  cc's  of  this,  and  add  the  KMn04  drop  by  drop,  until 
pink  color  persists  for  one  minute.  10  cc's  should  not  take 
more  than  .2  cc's  d  the  EMn04  sol. 


VINEGAR 

As  above  for  aottic  acid.    S<«ne  malt  vinegars  and  so^aDed 
vinegar  essences  are  so  dark  that  thj  color  of  the  phenolpTi 
thaline  indicator  is  more  or  less  masked.    This  can  be  son  - 
times  evaded  by  large  dilution  an<«  reading  to  the  change  of 
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SNAP  COMMCBOIAL  ANALf  SIS. 

color  not  waiting  for  the  pwpk  oolontion.  If  obstinate  distill 
to  dryiMiB  in  »  current  of  steAm  »nd  titrate  the  distillate  with 
N.  NaOH,  or  by  adding  MgCO?  or  MgO,  and  estimating  the 
andisolred  MgO. 

AOETATES  OP  BOD  A;  GREY  0^»  BROWN. 

2  to  6  grama  disaolved  in  a  minimom  quantity  of  water,  an 
exoeaa  of  syrupy  phosphoric  acid  added  and  distilled  twice  to 
nnall  bulk  in  a  current  of  steam  and  titrating  the  distillate 
with  N.  NaOH. 

ANALYSIS. 

Acetic  acid;  10  oc'a,  used  C3.9  co's  N.  NaOH  X  .06x10- 
31.74%  of  acetic  aid  x  .86  caoalled 27.0%  of  acetic  anhydride. 
Total  solids,  .07.  ash  alkaline. 

Vinegar  (white),  10  cc'a  X  7.6  X  10a4.fi6  by  .86,  equalled 
3.9%  ae,  an. 

Vinegar  (malt),  10  cc*8-9-2  X10«6.8D  by  .86,  equalled 
4.7%  ac  an. 

Vinegar  (essence),  Tery  dark,  ao  distilled  60  oc's  8  times  to 
dryness,  diluted  distillate  to  260  cc'a  .26  co's  (.6  oc'a  essence) 
took  65.6  X  .06  X. 86  x20,  equalled  66.7%  of  acetic  anhydride. 

Acetic  add  is  sometimes  designated  by  a  number;  thia  is 
based  on  4%  oraomercial  protA,  thus  No.  8  add  is  tiiat  acetic 
add  which  when  dilufr  ,'  parts,  wiU  yield  4%  add,  that 

is  proof  commercial.  1  -  .a.,  No.  8  is  equal  to  32%  acetic 
add.  No.  12  to  48%,  and  so  on.  In  the  trade,  yinegar  ^umbers 
are  used  that  equal  the  number  of  grains  of  dried  sodium  car- 
bonate neut.  by  one  fluid  ounce  (Imp.).  Tl  oa  H  Na2008: 
C2H402;  ::68:60::1=1.132.  Therefore  the  No.  X  1.132  equals 
the  grains  absolute  add  per  fluid  ounce  of  437  grains  x  sp.  gr. 
<=the  number. 

In  the  United  States  the  vinegar  or  acetio  add  is  reckoned 
in  terms  necessary  to  neutralize  85  graina  EHCOS  per  ounce 
Troy.    (Item  28,  U.S.  tariff). 
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SNAP  COUMBRCIAL  ANALYSIS. 

ALUMS 

Beddca  •Irm,  ■Ivm  cake,  •huninimn  ralpbatc,  bnnii  alon, 
•nd  espedaly  wd*  •lorn  ne  oted. 

IIm  UrgMt  unoant  at  preaeot  nied,  it  tod*  alniii.  which 
hat  many  adtantaffet  orer  bnrat  iJom  and  alaminimn  tal> 
P>^a«e  at  a  cream  of  Tartar  aubttitiite.  For  example,  it  parte 
v.ith  ita  water  of  crystination  at  tteam  heat,  oooaeqnently 
there  it  little  or  no  inaoluble  A1908  when  boiled  with  water, 
the  alight  predpate  forming,  rediitolTing.  It  alto  oontaint 
little  water,  taving  freight. 

ANALYSIS:  talphate  of  alumina. 

D  waa  found  to  be  tnlphate  of  almnina  o(mtaining  no  Na, 
K,  orNHS. 

AluD  cake  diffen  from  talphate  of  alnmina  by  being  emde, 
detaining  nnde<y>mpoaed  china  clay  and  tilioatca;  aome 
aamplea  are  nearly  pure,  others  contain  from  TO  to  15%  of 

Aiaoa. 

ALKALI 

The  analyaii  of  alkali  it  to  well  known  by  Lunge  and 
Hurtert  work  that  the  procestes  are  official,  but  new  alkaliet 
are  appearing  to  meet  trade  requirementt;  for  insttnoe,  aal 
soda  contains  62.18%  of  water,  and  21.8%  alkali  as  Na20;  loda 
ash  containa  68.0%  of  alkaU  as  Na20,  but  for  cleaning  pur- 
poaee,  toourerers,  etc.,  toda  ash  is  too  lumpy,  from  absorption 
of  water  and  too  drastic.  No  one  wants  to  pay  freight  on  80% 
of  water;  consequently  mixtures  of  the  normal  carbonate  and 
bicarbonate  are  generally  used.  Whether  these  mixtures  are 
due  to  incomplete  bicarbonation  or  actual  admixture  of  bicar- 
bonate  has  nothing  to  do  with  the  question.  These  com- 
pounds  hare  nearly  replaced  sal  soda  where  freight  it  economy. 
These  are  termed  Sesqui  carbonate,  Brunner  Mood  &  Co. 
"Concentrated  cryctal  soda,"  etc.,  of  which  one  pound  it  equal 
to  two  pounds  of  washing  soda. 
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SNAP  COMMERCIAL  ANALYSIS. 
ANALYSIS. 
Sod*  Mh,  5  gruM  diawlTed  in  960  eo's  H90. 

Tttel  tikall,  00  oc't  -»•  96  oo's  nomwl  lolphnrio  acid,  boiling 
ontil  efferveioenoe  o(  cutjn  di/Tide  oeaaet,  then  titanting 
back  by  normal  wdinm  hydrate.  60  co'a  taken  -  7.4  of  the 
■oda.    26-7.4-17.6  oc'a  need  np. 

Calculated  to  Sodinm  Carbonate,  17.8  by  .068  by  100, 
eqnaUed  99.98  NadCOa 

Calculated  to  Sodium  Oxide,  17.6  by  .031  by  100,  equalled 
64.6  Na90. 


CAUSTIC  ALKALI 

fiO  cc's  pi>ted  by  barium  chloride  (hot)  cooled,  diluted  to  100 
CO  mark  and  let  ittand.  60  cc's  supernatant  liquid  plus  phen<^ 
phthalein  gaye  no  cok>ration,  therefore  no  caustic  alkali. 


i  K- 
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BICARBONATE 

60  cc's  +  95  cc'a  normal  NaOH,  +BaCW,  heated.  Let 
cool,  dil.  to  100  oc  and  titrated  by  normal  HOI.  The  principle 
of  this  process  depends  upon  the  fact  that  with  excesa  of  NaOH 
the  bicarbonate  returns  to  the  normal  carbonate  and  is  ppted 
by  BaC12  as  BaCOS,  every  equivalent  of  NaOH  need  up  being 
an  equivalent  of  NaHCOd.  BaCOS  formed  not  interfering 
with  the  titration.  60  cc's  +  26  oc'a  N.  NaOH  +  BaCl9  used 
up  '4.7  oc'e  N.  HCl.  26.0  -  24.7  -  .8  cc's  used  to  oonvekt 
the  bicarbonate  to  the  normal  carbonate. 

.3  X  .084  X  100  =  2.62%  NaHCOS. 

Tlierefore  sample  practically  soda  Mb  as  it  contained  only 
2.6%  NaHC03,  and  is  free  from  NaOH. 
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SNAP  COMMERCIAL  ANALYSIS. 

CONCENTRATED  SAL  SODA 

(Sodium  sesqui  carbonate),  6  grams  in  260  cc's. 

Total  alkali,  50  cc's  +  26  cc's  N.  H2S04  and  boiled,  =  10.9 
cc's  N.  NaOH.  26.0  -  10.9-14.1  cc's  nonnal  alkali  =  14.1  X 
.063  X  100  -  74.78  as  NA2C03;  14.1  x  .031  X  100  =  43.71 
as  Na20. 

Caustic,  60  cc's  ppted  hot  by  BaC12,  diluted  to  100  cc's, 
gave  a  neutral  filtrate,  therefore  no  caustic  alkali. 

Bicarbonate,  60  c's  +  26  cc  N.  NaOH  +  BaCl2  to  100  cc's 
=  20.6  cc's  N.  HCL  .25  -  20.5  gixes  4.5  cc's  used  up. 

4.6  X  .084  X  100  =  37.8  of  NaHC03.  Calculated  the  37  8 
NaHC03  to  Na30 :  168 :  37.8 : :  62  =  14.0,  gives  29.7.  Calculat- 
ing this  to  Na2C03,  factor  =  1.7  =  60.4%  Na2C03. 

Sodium  carbonate  60.4% 

Sodium  bicarbonate 37.8% 

Water  (by  difference) 11.8% 

100.0% 


Caustic  Soda  is  done  the  same  way,  but  weighed  in  a  closed 
weighing  tube. 

Sodium  peroxide  known  as  its  evolving  02  with  water. 

In  the  following  table  A  is  a  "cleaner,"  B  "alkali,"  0  "Sod. 
Carb.,"  D  "simplexine,"  E  wyandotte,"  P  "lye,"  G  "cleaner," 
soda  salts,  I  "caustic  soda,"  ash,  J  "cleaner." 

Brunner,  Mond  &  Co.'s  analysis  of  refined  and  recrystal- 
lized  bicarbonate  of    soda.       Bicart)onate  of  soda,  97.257%; 
mono-r-"honate  of  soda,  1.900%;  sudphate  of  soda,  trace;  chid 
ride  o.  dodium,  0.023%;  Moisture,  0.820%;  insoluble,  nil. 
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PURE  SODA  CRYSTALS 

ANALYSIS. 
Total  alkali  (Na20i  21  5%  v/hich  is  equivalent  to:  Crystal- 
lised carbonate  of  soda  (Na2Co8  10  II20)  9J.18% ;  chloride  of 
soda  (common  salt),  0.18%;  sulphate  of  £oda.  O.J2%  ;  u  oisture 
0.52%. 


CONCENTRATED  CRYSTAL  SODA 

(SESQUl-CARBONATE  OF  SODA). 

n.".rbonato  of  .stxla.  46.57%;  biciirbnnate  of  soda.37.00%; 
wftor  of  crvirtallization,   16.24%;   chloride  of  soda   (common 
.'i«U),  0.18%. 

h  v.ill  be  seen  that  it  cont.iin.?  much  less  water  of  crystal- 
lizntioM  th.-in  soda  crystals,  and  only  half  the  quantity  is  re- 
qiiirt'l  u)  do  the  same  work. 


"ENnriSH"  TEST  OF  .M.KALTES  INTO  ACTUAL  CAR- 
BONATE OF  SODA  AND  CAUSTIC  SODA. 

Til  England  the  test  of  Alkalies,  such  as  Soda  A.sh  (Car- 
Kon.ito  of  Soda)  and  Caustic  Snda,  is  expressed  commercially, 
rrt  n-  t)5P  auctnal  percentage  of  Carbonr.te  or  Caustic  Soda 
which  they  contain,  hut  in  "Englifh  dearres"  (also  known 
n.s  "New<ast!e  (k-'rees,"  or  "Alkali  test"),  which  represent 
the  percenfape  of  So<lium  Oxi^le  (Na20)  contained  in  them. 
\vi!h  a  vririation  from  the  real  percentace  of  Sodium  Oxide 
r^i'P  tn  the  fact  that  the  "En-Hsh  <letrrees"  are  founded  on 
fh-  mpposifinc  that  the  atomic  weight  of  Sodium  is  24,  which 
':^a«  \h"  r-cognized  atomic  weight  at  the  time  the  test  was  in- 
rtifat'd.  r.heroas  later  i--;..-li.rMi.  n  has  proved  that  it  is 
Rctiially  23. 
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SNAP  COMMERCIAL  ANALYSIS. 
ANALYSIS. 


A 

B 

C 

D 

E 

F 

Q 

H 

I&J 

Water  (dllE> 

Total  Alkali.  Na2C03 
TotiU  Alkali,  Na20... 
CauHtfo  Alkali,  NaOH 
Bicarb,  NaHC03 

11.4 

74.73 

43.71 

37:80 

16.33 
72.08 

12!39 

12.04 
7.5  36 

12160 

83!74 
48.96 
68.0 

23.9 
30.74 

4d!36 

dS'.5 
7i!2 

6.7 
48.8 

44!5 

72.3 

75:2 

34.0 

.5 

ANTIMONINE 

Lactate  of  antimony  used  as  a  mordant  in  dyeing.  A 
white  brownish  paste,  gave  reaction  of  Sb.  and  an  organic 
add. 

Question,  identification  of  antimony  and  lactic  acid. 

ANALYSIS. 

Suspended  a  weighted  portion  (2  to  5  grams)  in  wnrm  H20 
and  pass  H23  to  saturation,  separate  the  Sb.  as  Sb2S3  -f  S; 
filter  on  Gooch's  crucible,  wash  well  and  dry  at  100.  Extract 
in  Soxhlet  by  0S2  to  remove  the  ppted.  sulphur,  dry  and 
weigh.  Confirm  Sb.  by  the  usual  tests,  the  quickest  being 
to  fuse  with  KCN  in  porcelain  crucible  and  obtain  a  button  of 
antimony.  The  filtrate  from  the  H2S  is  boiled,  filtered,  if 
necessary,  and  the  lactic  acid  determined  as  zinc  lactate.  Add 
ZnC03,  warm,  filter  and  evaporate  filtrate.  Dry  at  100  and 
estimate  this  as  zinc  lactate.  Confirm  by  determining  the  zinc 
as  ZnO  and  calculating  the  organic  acid  as  usual. 

EXAMPLE. 

The  zinc  lactate  was  recrystallized  three  times  from  abso- 
lute alcohol  to  obtain  pure,  dried  at  100,  and  a  portion  ignited 
to  ZnO. 

Taken  .914  zinc  lactate  =  .252  ZnO  (as  zinc  lactate,  Zn 
(C.SH503)  2  +  20  H20  =  255.  the  zinc  -  66.  therefore  255 
=  3.9  coefficient).  65 
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SNAP  COMMERCIAL  ANALYSIS. 

.252  ZnO  »  .2023  Zn.  x  8.9  -  .787a  +  20  HaO-  7878  + 
157  lactic  =  .944  «  914  calculated  back  to  .944'  which 
=s  acid  etude. 


" 


ANTIMONIAL  LEAD 

Is  b  product  of  the  refining  of  antimonial  silver  oreiAod  is 
used  in  the  preparation  of  type  and  stereotype  metab.. 


ANALYSIS. 

One  gram  of  the  filings  dissolved  in  dilute  nitric  acid,  Evap- 
orated to  dryness  on  a  water  batii,  drenched  HN03  evqurated 
to  dryness,  took  up  with  water  +  HN03  let  stand,  filtered, 
weighed  the  Sb20a  =  12.36%  Sb.  Fv»aei  with  NaOH  ffiluted, 
let  stand  and  filtered  out  the  sodiuai  Met.  antimoniate,' this 
was  fused  with  KCN,  obtaining  a  button  of  Sb.  confirmed;  The 
filtrate  from  the  metantimoniate  was  acidified  by  HCl  and 
tested  for  tin,  which  was  found  absent. 

The  nitric  acid  filtrate  was  evaporated  in  a  beaker  to  small 
bulk,  diluted  sulphuric  acid  added,  re-evaporated,  diulted  to 
100  cc's  and  about  20  cc's  alcohol  added,  let  stand  and  Pb. 
determined  as  Pb804;  1.271  PbS'34  =  86.8  Pb.  The  filtrate 
from  the  PbSOi  was  evaporated  and  the  Ca  and  Zn  tested 
for.    Only  a  trace  of  each  found. 


Analysis.  1 

Lead 86.18 

Antimony 12.40 

Copper 

Zinc   

Tin 


9 

3 

79.00 

85.64 

17.00 

14.00 

2.00 

2.00 


99.58 


100.0(> 


99.64 
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SNAP  COMMERCIAL  ANALYSIS. 

-BATES     : 


ic; 


Bates  are  used  in  tanning  leather  to  remove  the  lime  used 
in  dehairing  the  hide.  Mineral  acids  .acetic  acid,  and  to  some 
extent,  butryic  aqd  ar§  iji|ic^pis8able„  ^  they  dissolve  the 
gelatine  and  decrease  the  weight,  and  also  attack  the  structure 
of  the  hlU^.  "'Consequently  the  Lactic  fbrment  is  generally 
used,  as -fitbtic' teid  and  Ittdtktea  have  the  power  of  dissolving 
relatively  large  quantities  of  lime.  This  is  also  assisted  by 
the  C02  and  other  solvenjts. (developed  by  fermentation.  Qlo- 
ose  has  also  been  used  iS  fonii  a  soluble  saccharrate  of  lime. 
Poultry>idBQC  ifi^aifo  nse<}  pn.apcount  of  the  soluble  action  of 
Uric  aod'Bipptiric  acids^trth^  are  generally  partes. 


.  iTr 


■  I 


t  : 


,>NAL,YSIS. 


Identification  of  substances  used,  principally  microsoopic. 

Batt,  .found  to  be  hxtixs.  tind  oj^oomposing  cheese. 

Punt |n«f!  f^nd  to  be  hran  and  decomposing  cheese. 

Puarlrt^,  found  to  be  bran  and'^decomposing' cheese,  with 
apparetftj^ 'diAi^;  ■   i\->-  <• 

Bate,  bran  with  a  ferment.    Microscope — ^micrb  organisms. 

Bats,  bran  and  swarming  with  micro-organisms. 

Bate,  a  brown  liqiiid,;cafle  in  odour,  no  ash,  Micro,  swarm- 
ing rod  bacilli. . 

Bate  bistfliihite  of  soda. 

Bate,  a  bi^pwn  liquid,  casein  odour,  no  ash,  micro,  spores, 
a  few  rod  bacilli,  but  swarming  with  globular  micro  organisms. 

General  opinion :  Lactic  ferment  or  culture. 


snaP  commerciau*  analysis. 


' 


BRASS  ♦ 

In  filings,  2.5  grams  dissolved  in  dilute  nitric  acid,  evapor- 
ated on  s  >w4fler  bath,  drenched  with  HN03  and  evaporated 
to  dryness.  Took  up  with  60  cc's  water  +  2  cc's  of  nitric 
acid.  Let  stand  and  filtered,  no  residue  therefore  no  Sb  or 
8n.  Made  up  to  200  cc's,  took  60  cc's  (.5  grame)  evaporated 
in  a  breaker  with'  1  Occ's  (1  in  10)  H2S04  until  HN03  driven 
off,  no  PbS04,  therefore  no  lead.  Transferred  to  platinum 
crucible  of  60  oc's  capacity  and  electrolyzed  (3  volts),  complete 
precipitation  of  the  copper  in  two  hours.  Cu  **:  .261  X  2  = 
60.2%  of  copper.'  Hie  copper  free  residue  transferred  to  a 
10  Ooc  silver  crucible;'  NH40H  added  until  neutral,  then  4 
grams  of  ammonium  oxalate,  connected  for  electrolysis  (4 
volts),  failed  only  2%  .pt^zinc  being  deposited. .  Took  copper 
free  residue,  ppted  by  sodiiim  carbopate  and  ignited  to  ZnO. 

Cu.  -  .251  X>2  -;  60.1  Cu:  ZnO  -  .290  -  23.8  Xn  X  2 
-46.6  +  2  Zn  (electro)  3| 


Analysis:        •    '        ;  • 

Copper  ...'.. 60.2 

Zinc 48.6 


Time,  4  hours. 


98.8 


BORAX  AND'  BORACIC  ACID 

A.  In   "rireservatives"   Honig   and   Spitz   method,   Jour. 

Chcm.  Ind.,  jctober,  1896,  page  743.    One  gram  dissolved  in 

50  co's  of  water,  using  methyl  orange  as  indicator.    Titrated  by 

N  HCl  calculated  to  N20  =  alkali. 
2 

B.  To  neutral  solution  added  60  oc's  of  glycerine  +  phenol- 
phthalein  titrated  by  N  NaOH  =  B203. 

2 
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SNAP  COMMERCIAL  ANALYSIS. 

EXAMFLB-BORAX. 

A.  10.7  N  HOI  X  MK-  16.58%  N.20  (theory  U.9%). 

B.  21.9  N  NaOH'ji:  .0176  -  36.83%  B203  (theorya6.6%) 

PRESERVATIVes  ' 

Oretm  preservative  contains  9%  aodiatn  beiusoate.  by  HOI 
+  0HC13  extr.  ' 

A.  6.7  N  HOI  X  .0165  -  9.14%  Na90; 

B.  82.6  NaOH  X  .0175  -  66.8  6208  (as  borax  -  86.3, 
therefore  56.8  -  86.3  =  20.5  free  boracic  acid). 

Milk  T/reservative;  no  organic  preservative  found. 
A.    f  .6  N  HCl  X  .0155  =  8.68%  NaSO.   ' 
E.    33.3  N  NaOH  x   .0176  »   68.27  B203::  58  3  =   36.3 
=  22.0  boracic  acid. 

Meat  preservative:  no  organic  preservative  found. 

A.  5.6  N  HCl  X  .0155  =  8.52%  Na20. 

B.  83.9  N  NaOH  x  .0175  -  59.32% 'B203  (59.3  -  36.3  ^ 
23.0%  free  boracic  acid). 

COAL  : 

Ordinary  approximat*  analysis  of  coal. 

First.    Simply  identification,   i.e.,   is  sample   bituminous, 
semi-bitummous,  sem-anthracite  or  anthracite. 

Second.    Question  of  economic  value  .total  carbon,  ash  and    ' 
physical  characteristics. 

Third.    Calorific  value,  determined  by  calorimeter;  last  not 
usual  m  rapid  analysis. 


SNAP  COMMERCIAL  ANALYSIS. 

ANALYSIS. 

Results  depend  largely  on  careful  sampling,  a  small  piece 
about  the  size  of  a  hazel  nut  being  broken  off  of  each  lump 
and  about  100  grams  roughly  ground.  This  is  sieved  through 
three  sieves,  the  first  (coarse)  rejected;  second,  uiedium,  kept 
for  moisture;  the  third  used  for  volatile  and  fixed  carbon  and 
ash. 

Moisture.  5  to  10  grams  dried  for  4  hours  at  110°0.  Loss 
equals  the  moisture. 

Fixed  carbon  and  ash.  One  gram  in  a  flat  platinum  dish 
and  roasted  at  red  heat  in  a  muffle  until  completely  ashed, 
usually  takes  from  20  to  30  minutes.  Loss  equals  the  carbon, 
vol.  matter  and  moisture  —  residue  =  Mh. 

An  electric  muffle  furnace  used  as  the  platinum  is  not 
attacked,  as  it  is  by  gas.  The  character  of  the  coke  is  observed 
also  the  ash. 


♦ 
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EXAMPLE— PEA  COAL. 
Moisture,  6  grams  at  110°0.;  loss      '9-?-9-\\J>s        =  o.60%. 

Volatile  matter,  2  grams  4  minutes  in  closed  crucible  at  red 
heat,  in  electric  furnace,  loss  -.--*^8^"--8.46.  The  moisture 
•iiJixi-'»j)  -11.5  ash  =  80.05  fixed  carbon  =  moisture  +  vol 
subtracted  from  this  leaves  7.85,  coke,  non-caking,  friable. 

Ash  and  fixed  carbon,  one  gram  in  muffle  30  minutes  - 
matter  +  ash  -100. 

RESULT. 

Moisture 0.60% 

Vol.  matter 7.85    Non-caking 

Fixed  carbon  80.05 

Ash  11-16    (white) 

.99.05 
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SNAP  COMMERCIAL  ANALYSIS. 

Interpretation,  results  should  be  calculated  on  dry  coal 
Any^recofinuod  official  standard  taken.    Mills  &  R>wen  Ch^! 


COAL  (MILLS  &  ROWAN). 


CLASa 


Anthracite 

Serai  Anthracite. 
"     Bituminous 
Bituminous 


Vol.  Matter 


5.0 

12.0 

16  to  20 

30.5 


Fixed 
Carb. 


00.0 
86.0 
70.0 
60.0 


ABh 


5.0 

2.0 

10.0 

ItoS 


Coke 


.Von  cokincr. 

Coklnfr. 
Str.  <  'oklngr. 


Coal  classification,  Mining  Eng. 

By  determining  ratio  between  fixed  and  volali'o  carbon 
neglecting  all  other  determinations. 


Anthracite 

Semi  Anthracite. 

*'    Bituminous 

Bituminous 


Ratio 

C 

1 

17 
16 
20 

99.1 
93.7 
84.9 
80.0 

89 
81 
81 
47.0 

v.c. 


II 

16 
19 
53 


Table  A  is  god  for  normal  coals;  but  when  the  ash  k  ex- 
ce.«=ive  (over  12%  jas  in  .shaly  coals,  Table  B  should  be  usecl. 

COALS. 


Welsh  Anthracite. . . . 

Coal  nu8t 

Scotch  A nthracito '.'.'.'.'.'. 

Anthracite  (poor) 

t.      ■",,..      J'"«iquetto!!.', 

Semi  Bit  iniinous ,       „, 

r>u,st(Bituminoufi)...   .       '       '48 
Briquette  (?»...  ' '  j       'gg 


Moist 


7.00 
1.57 
2.55 

.58 
1.&3 

87 


Vol. 
Carh. 


Fi.xed 
Carb. 


11.7 
27.73 

7.65 
12.32 

6.87 
24.48 
21.52 

8.00 


80.1 
47.80 
83.50 
89.10 
86.. W 
.'W.75 
72. (i() 
87.31 


Ash 


1.2 
22.9' 

6.30 
18.00 

4.75 
23.90 

5.40 

3.70 


Coko 


Str.  Coklne. 


Non 
Sit. 
Xon 
Str. 

Non. 
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SNAP  COMMERCIAL  ANALYSIS. 

CREAM  THICKENER 

Essentialy  socrate  of  lime  solution,  with  gum  tragacanth— 
s  turbid  viscous  liquid,  ignition  caramel,  white  incandescenae, 
alkaline  aah-Ca  found  Polariscope;  X  normal  weight  ppted 
by  Na2C08  diluting  to  100  cc's.  Reading.  +  11.5  x  2  =  23% 
cane  sugar. 

Checked  by  inverting  60  c's  with  2  cc's  HCl  making  up 
to  65  cc's.  Reading  -  3.2  +  1/10  for  dilution  =  8.5,  calcu- 
lated out  by  the  Clerget  method  gave  23.4%  of  cane  sugar. 
Ash,  7.468  grams  taken  =  .461,  carbonated  ash  =  6.06  CaCOS. 


COPPER  OXIDE 

Query,  if  CuO  or  whether  it  contained  copper  (free),  used 
for  refining  petroleum. 

Moisture,  at  llOOC— 5.67, 

Reduced  to  metal  in  a  current  of  hydrogen  and  weighed  Cu, 
ako  H20  absorbed  by  sulphuric  acid.  3.6  grame  =  2  776  Cu' 
calculated  to  CuO  63: 2.776::  79  =  3.481  CuO  found.  3.6  taker' 
CuO  calculated  to  %  gives  99.6  CuO. 

Calculated  the  CuO  from  the  H20. 
•     Thus  18: 772::  79  =  3.39  (evidently  a  lo-ss)   =  2.702%  Cu. 

Calculated  to  %  =  tJot  ^y^j,  ^.^^  ^^  ^  ^^^^^^^  ^^^^ 
75.5%  copper).  Calculating  to  the  dry,  copper  found:  76.6 
lief,  found  75.5,  difference  1%,  therefore  oxide  of  copper  CuO. 


k 


DEGRAS 

The  different  degras  ftnd  their  analysis  are  well  described 
in  Lewkowitsch,  on  oils,  and  Allen's  Organic  analysis,  the 
most  distinctive  property  is  the  presence  of  water,  it  forming 
an  emulsion  with  an  equal  annount  of  warm  water.  Also  the 
presence  of  hide  is  characteristic. 

29 
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SNAP  COMMERCIAL  ANALYSIS. 

There  are  a  number  of  imitations  which  ve  aaed  for  the 
same  purpose,  i.e.,  emulsifying  oil  which  is  fish  oU  with  about 
2%  of  soap,  detected  by  its  alkaline  ash  (soda)  and  absence 
of  hide  fragments. 

Thickened  or  blown  oil  is  fish  oil  "blown,  containing  no 
hide  fragments. 

"Curriers'  grease."  is  stearine  sofetned  with  petroleum  oil. 

Leather  and  harness  dressing."  is  degras  +  petroleum  oil. 

The  analytical  results  on  degras  are  admittedly  uncertain 
as  18  natural  from  its  mnufacture;  a  great  deal  nuist  be  left 
to  the  analyst's  opinion. 


DUTCH  METAL 

Clippings  used  for  making  bronze  powder. 

^  SSJlr'^  '°  °^^^'  «^«P°«ted  down  and  obtained  no  8n 
+  H2S04,  gave  no  Pb.  H2S  =  Cu.    Third  group  gave  Zn.      ' 

One  gram  dissolved  in  5  cc's  HN03  with  1  Occ's  water 
evaporated  and  expelled  nitric  acid  with  sulphuric  diluted  to 
IW  ccs;  60  ccs  made  alkaline  by  alkaline  tartrate  (Fehling) 
and  precipitated  boiling  by  inverted  cane  sugar,  gave  .609 
Cu20.  calc  .to  Cu.  143 :  609 ::  127.  giving  45.6%.  Cu  x  2  « 

VkH  ^Jr*     ^^^""^'^  ^^   electrolysis   on  60  cc's  gave 
40.9%  as  90.6%  of  copper. 

The  filtrate  from  the  tartrate,  precipitated  by  hydrogen  sul- 
ph«le  as  ZnS  disolved  in  HCl  and  ppted  by  Na2C03.  filtered 
and  ignited  to  ZnO  giving  .026  ZnO  or  .021  Zn  X  2  =  4.2. 

As  a  slight  insoluble  noticed,  the  analysis: 

^!'PP^^   92.0 

Zinc  gjj 

^'"P-  f^'ff)  y.'.'.'.'.'.'.'.'.'    8.00 

100.00 

30 
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SNAP  COMMERCIAL  ANALYSIS. 

DUST  ABSORBENT 

Uaed  for  cleaning  carpets,  and  snppoeed  to  be  tawdiut  and 
oil. 

Appearance,  an  emerald  green  oily  dnat. 

6  grama  extracted  in  Soxhlet  by  ether  gave  .377  X  90  8»Te 
7.54%  of  oil. 

Oil  found  to  be  unsaponifiable,  a  mineral  oil. 
The  oil  free  residoe  extracted  by  water,  the  water  extract 
evaporated  and  dried  at  lOO^C. 

1.061  X  20  «  21.23%  (found  by  analysis  to  be  NaCl,  tit.  by 
N  AgNOS). 
10 

The  oil  free  and  salt  free  residue  was  ashed,  giving  1.2% 
of  ask, 

Microscope  and  also  by  hand  lens  gave  cellular  tissue,  prob- 
ably sawdust  as  too  short  for  pulp.  The  green  color  was  ex- 
tracted by  alcohol,  and  evaporated,  giving  an  napthol  odour 
on  igniting  the  residue  obtained :  aniline  green. 

RESULT. 

Sawdust  70X» 

Mineral  oil 7.54 

Ash 1.3Q 

Salt  (NACl)  .'.'......'.  21.23 

100.00 

ETHER  (ACETIC) 

Specific  gravity,  .8817,  practically  no  free  acid,  6  cc's  only 
taking  .5  cc's  N/10  NaOH. 

Ethyl  acetate:  neutralized  6  cc's  with  .5  cc's  N/10  NaOH, 
added  75  cc's  N/2  KOH,  heated  in  a  pressure  flask  f<w  one 
hour  at  lOO^C.  titratinff  by  N/2  HOx.  Used  17.5  cc's  sub- 
tracted from  91.0  (blank)  givesc  73.5  N/2  =  36.7  N.    Therefore 

31 
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SNAP  COMMERCIAL  ANALYSIS. 


36.7  X  .088  X  30  gives  64.6%  ethyl  acetate  (Allen,  page  187): 
20  cc's  4-  30  cc'«  saturated  calcium  chloride  solution  leaves  18 
co's.  a  contraction  of  two  cc's,  whih  is  10%.  The  calcium 
chloride  solution  sol.  separated  diluted  and  60  oc'a  distilled 
over.  8p.  Gr.  of  distillate  was  .9973  equal  to  1.88  alc(^ol  by 
volume  X  2.6  (to  equal  20  cc's  taken),  equal  to  4.7%  of  alsohol. 
Flame  and  reduction  of  chnnnic  acid  gave  alcohol. 

RESULTS. 

Ethyl  aceUte  65.0% 

Ethyl  alcohol  5.0% 

Water  (diff.)  3«X0% 

100.00 

ESSENCES 

The  fev  essences  are  flavoring  essences,  used  For  culin- 

ary purposes  and  effervescent  drinks.  They  should  be  the 
essential  flavoring  of  a  fruit  or  plant  in  syrup  or  the  essential 
oil  cut  with  alcohol;  but  often  they  are  artificial  flavoring 
ethers,  compounded  and  colored  with  aniline  dye.  A  test  ia 
given  in  "Allen,"  page  214. 

ANALYSIS  FOR  ALCOHOL. 

60  cc's  shaken  with  50  cc's  saturated  salt  solution,  the 
sodium  chloride  solution  distilled  and  the  sp.  gr.  taken  on 
50  cc's  of  the  distillate.  Alcohol  determined  by  tables  and 
confirmed  by  reduction,  flame  tests,  etc.  If  the  essence  con- 
tains an  essential  oil — for  instance,  oil  of  lemon,  the  portions 
of  the  distillate  are  turbid,  clearing  up  after  sufficient  alcohol 
has  come  over  to  effect  solution,  becoming  again  turbid  or 
separating  on  dilution  of  50  cc's.  To  remove  this  oil  or  oleo 
resin  ,8hake  well  with  25  cc's  of  light  petroleum  ether,  and 
separate.  The  lower  layer  take  the  ep.  go.  for  alcohol  and  allow 
the  ether  to  evaporate  spontaneously,  identifying  the  oil  by 
odour,  etc. 

3S 
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As  a  natural  fniit  eaaence  will  oontatn  the  natural  acidity 
of  the  fruit,  evaporate  a  portion  on  the  water  bath  to  a  syrup 
expelling  the  alcohol  and  volatile  oil.  Dilute,  add  neutral 
CaC12  and  aeparate  the  tartrate  or  citrate  aa  calcium  salta. 
Identify  the  organic  acid  by  the  usual  tests.  The  identification 
of  artificial  coloring  matter  is  difficult  but  geeranlly  the 
analine  dye  can  be  renmved  by  shaking  with  redistilled  amy' 
Alcohol  evaporating  off  the  amyl.  alcohol  and  identifying  the 
analine  dye  by  the  ch'^.racteristic  teats. 

I  know  of  no  general  taste  tor  the  analine  dyea,  but  M  » 
rule  an  ignition  will  reveal  the  characteristic  napthol  odour. 
Also  they  are  generally  sulphonate  dyea  and  the  aah  givea  the 
SOS  and  S04  reactions,  with  soda  as  a  base.  They  are  alto,  •• 
a  rule  substantive  dyes  and  dye  fast  on  cotton  without  ft 
mordant.  Many  tables  are  given  for  identification  of  aniline 
dyes,  but  I  have  found  them  of  doubtful  value. 


Essence 

Alcohol 

Naol  Sol. 

Remark 

licmon 

Cherry  Kola 

Vanilla. 

Strong 
9%  proof 

Strong 

Strong" 

5.6%  P.  a 

61.00%    " 

48.0(1%    " 

SI.  layer 
>•       t< 

4t                .* 

Heavy  " 

»      11 

Oil  of  lemon  cut  with  alcoh<d. 

Ext.  vau'iiia  sl'tly  alooholici , 

Lemon 

Oil  of  lemon  cut  with  alcohoL 

Jjavender 

Raspberry  

Pistachio. 

"      lav.  non-alcoholic 
Odor,  amy.  acet  ft  amy.  butyr. 
analine  dye. 
ft  nitro  benzole. 

Crabapple  (cider). 
Orange  (cider) .... 
Cream  Koda 

plus  CHC13. 
"     ethyl  aldehyde. 

Oil  of  lem.  plus  cit  acid  ft  alchL 

Same  as  orange  cider. 

Rasnberry  color. . 

SL  layer 

Amyl.  acet.,  butyr.  ft  any)  dye. 

Strawberry  color. 

Same  as  raspberry  color. 

ENAMEL  WHITE 

Is  sodium  metantimoniate,  used  to  produce  white  opaque 
enamels? 

A  heavy  white  powder,  ignition,  unchanged,  white  incan- 
descence, Na  flame.    Insoluble  in  water,  neutral  reaction.    Dia- 
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«oIved  in  HCl  and  tartaric  acid.  Passed  in  H2S,  gave  Sb2S3. 
Filtered  oat  and  identified  by  fusion  with  KCN  and  luual  tests 
and  confirmed  Sb.  The  filtrate  evaporated  in  a  quartz  dish, 
ignited  off  the  H2s.  The  residue  was  alkaline  carbonate,  soda 
flame. 

ENAMEL  ESSENTIAL 

A  gray  liquid,  odour,  linseed  oil  and  turpentine.  Filtered 
and  wfrshed  out  the  oil  and  turpentine  with  ether,  the  residue 
being  completely  soluble  in  HN03.,  Ash  on  the  original,  16.09 
taken,  which  gave  .701  of  ash,  therefore  4.36%.  Dissolved  in 
HN03  and  evaporated  to  dryness,  no  tin.  Pb.  ppted  as 
PbS04.  Zinc  in  filtrate  ppted  as  ZnS  by  H2S  and  ignited  to 
ZnO.  Filtrate  from  the  Zn  ppted  by  ammonium  oxalate— C». 
Ignited  to  CaO. 

Ash 4.35% 

Pb 12 

ZnO  3.22 

CaO  40 

3.74 

Therefore  probably  white  lead,  zinc  white,  chalk  and  oil 
of  turpentine. 


EMBALMING  FLUIDS 

These  used  to  be  arsenical  solutions,  but  lately  solutions  of 
carbolic  acid  ,thymol,  formaldehyde  with  alcohol,  etc. 

SAMPLES. 

(1)  Liquor  arsenicalis. 

(2)  Thynaol  +  6.08%  alcohol. 

(3)  Liquor  arsenicalis. 

(4)  Formalin  solution. 

(5)  Formalin  solution. 

(6)  10%  formaldehyde  with  glycerine. 
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FiSH  (PRESERVATIVE) 

Used  for  preserving  and  hardening  bait.  i 

A  white  crystaline  powder,  strong  odour  of  tonnaldehyde 
(para  formaldehyde).  The  vapor  reduced  ammonia  silver 
nitrate  solution.  Ignition  fused,  alkaline  ash.  Gave  boracic 
acid  reaction  with  H2S0  +  alcohol. 

Acids  iu  water  solution  gave  no  CI  nor  S03.  Bases  gave 
Na  and  a  trace  of  Mg.  A  mixture  of  Para  formaldehyde, 
borax,  free  boracic  acid  and  a  trace  of  Mg  (impurity). 


FILLERS  (VARIOUS) 

Paint  filler  (black),  a  thick  black  paste,  c^our  linseed  oil 
and  turpentine.  Ash  (63%)  insoluble  in  HC1,28%  which  waa 
clay.  The  35%  was  found  to  be  soluble,  was  PbC03.  Lamp 
black,  no  other  bases.  Therefore  white  lead,  clay  and  lamp 
black  mixed  to  a  paste  with  turpentine. 

Paper  filler,  a  white  powder,  sinks  in  water,  unctuoa  to 
touch,  ignition  gave  a  whitei  ncandescent  ash.  Fused  with 
KHS04  and  examined  for  bases.  Filtered.  Residue  was 
Si02.  confirmed  by  HFl.  Filtered.  A  little  aluminum,  no 
Ca,  Mg  strong.  As  the  powder  sinks  in  water  it  is  not  true 
ground  steatite,  but  a  talcose  clay. 

Stove   filler,   iron   filings  -  cement   5%  +  sal   ammoniac 

Wood  filler,  fine  ground  silica  or  quartz. 

Crack  filler,  for  wood  floors,  flour,  chalk,  or  whiting  made 
into  a  paste  with  varnish,  others,  casein  with  lime  and  flour 
with  wall  plaster. 

Paper  fillers  (generally).  Satin  white  =  precipitated  gypsum 
Gouveneur  pulp,    which   is   di=<integrated   asbestos,    talc  and 
china  clays,  etc.    Barj-tes  for  weighted  papers. 

ss 
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FIRE  EXTINGUISHERS 

Liquid,  a  C02  apparatus  .either  syphon  or  liquid  C02  forc- 
ing out  a  solution  of  calcium  chloride  or  magnesium  chloride? 
The  magnesium  chloride  did  not  freeze  at  -  30°  Cal. 

Solid,  eodium  bicarbonate,  colored  by  lamp  black,  oxide  of 
iron,  or  yellow  ochre  , 

NaflC03 95.7 

Yellow  ochre  43 


100.00 


ri:^E  PROOFING 

Solid,  nearly  alwa^^  Magnesia  cement,  i.e.,  MgO  +  MgCl2, 
with  a  wood  fibre  or  asbesioq  filler  or  binder,  used  in  tile  form' 
m  mouldings  and  moulded  to  form  lagging  for  steam  pipes, 
etc. 

GERMAN  SILVER 

Sample  was  a  corner  for  a  show  case.    Its  peculiarity  was 
that  It  waa  german  wlvpr,  but  that  it  had  been  nickelplated.' 

"A",  sampled  the  outside  by  scraping  with  a  three-cornered 
graver. 

"B",  sampled  the  inside  by  filing. 

Analysis,  A  and  B,  dissolved  in  aqua  regia  and  evaporated 
tl  ^7^^^  ^P*^**  *^e  Cu  with  H2S.  Redissolved  the  CuS  and 
PbS  in  HN03.  Added  H2S04  and  expelled  the  HN03  gave 
no  lead.  The  copper  was  ppted  by  KOH  and  ignited  Ui  CuO 
calc  to  Cu.  The  filtrate  from  the  H23  boiled,  oxidized  by 
potassium  chlorate  and  the  Ni  and  nZ  determined  by  Wohler's 
methods  (Crookes.  page  273),  as  double  cvanides,  i.e.  KOH 
added  m  slight  excess,  then  HCN  gas  passed  until  resolution 
(the  gas  IS  essential,  if  you  try  KCN.  you  will  need  a  large 
^""^uVl^^  subsequently,  which  will  load  up  the  solution 
with  KHS).    The  Zn  is  ppted  in  warm  solution  by  H28  and 
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washed,  if  small  dried  and  ignited  to  ZnO  calc  to  Zn  The 
filtrate  from  the  H2S  is  decomposed  by  Aqua  regia.  evap.  to 
small  bulk,  filtered  from  S,  and  Ni  ppted  by  KOH.  The  ^10 
18  Ignited,  as  it  is  difficult  to  wash  free  from  K,  digeste<i  with 
water,  the  K2C03  washed  out,  dried  and  ignited  by  blast  to 
NiO  Calc  to  Ni. 

..AM  AC.  RESULTS. 

"A"  .066  grams. 

CuO  .029  €quals=^»-»-%«)^if  1411  Cu 22.6% 

Nip  .061  equals    -«-*-'  %^U  -^^^    Ni 72.6% 

£>n  (by  difference)  Zn 4.9% 


'B' 


100.00 


1-10  /■> 


133  grams. 

uO  -"-^-^.nii^^  equals  Cu 67  8% 


luals  ^-^«.ijj^^«Ni 
iifference)  Zn 


26.5% 
5.7% 

100.00 


GASOLINE 

The  ordinary  commercial  specifications  for  gasoline,  i.e., 
the  specific  gravity  and  boiling  point  are  guides,  but  in  no 
sense  are  they  definite,  as  a  judicious  combination  of  light 
and  h?avy  petroleum  may  give  the  right  sp.  gr.  and  boiling 
point,  and  still  fail  for  motor  purposes.  As  gasoline  is  not  a 
chemical  compound,  the  only  recourse  in  such  cases  is  to  frac- 
tional distil  the  product.  200  cc's  taken  and  fractionally  dis- 
tilled to  100°C.  cutting  off  at  every  10°,  gave  the  following 
results: 

FRACTIONAL  DISTILLATION. 


&a. 

B.P. 

B.P. 
C 

ap. 

ao-io 

10-60 

SMO 

60-70 

1QS0 

80-90 

Pet  Kther . 
Petr.  Gas. . . 
Cln.  Gaa.... 
Burn.  Oas.. 

.6861 
.7222 
.6067 
.7141 

22 
46 
66 
65 
66 

22  32 
52-57 
82-83 
66  87 
72-76 

86 
129 
179 
150 
163 

57% 

aA% 

ia6% 
4.0% 

S1.J% 
2.0% 

14.6% 
2.0% 

1&6% 
16.6% 
21.0% 

ia6% 

10% 

10% 
22% 
14% 

WX 

?i 

17% 

37 


rSWAP  COMlfBMCtAt  AUKtYkiS. 

Between  90  and  100  the  following  are  the  penentaaes.  re- 
spectively:  10.  32,  13,  96%.   .     ' 

Abbreyiations,  C*   centigrade  degrees,    C,  oonatant.    F* 
fahrenheit  degreea.  '        ' 

The  residue  orer  100*t!.,  which  is  equal  to  12.6%  in  the 
cleaning  gasoline. 

The  following  figures  may  be  useful,  from  Catechism  of 
Steam  Engine.    Desity  in  d^iees  Baums.*; 

Kerosene .- 4^  to  48P 

Benane  57  to  63 

Naptha  (painters) 57  to  63 

Naptha  (boat)  76 

Gas  (engine) , 73 

Gas  (spec,  engine)  .. 76 

Gas  (iUuminat:ng)  g? 

Twe  umplts  of  fuaf  gtMlina,  query,  if  equal  value? 

A.  B. 

Specific  gravity 7O6I  (=  68OB)  .7069  (=  68°  B) 

BoUmg  point fifi  to  eoo  66  to  60« 

'Taet.  Dntillation 83%  88  76% 

^*««^~ 17%  17.35% 

The  fractions  in  the  maiii  tallied,  10  fractions  taken.  lesidne 
talhed. 
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GOLD 

Chain,  quer^  if  gold  and  what  carat. 

1.84  grams  melted  with  a  S^nt  piece,  xolled,  quarted  in 
daute  nitric  add.  Filtered,  washed  free  from  Ag  and  Co, 
dried  insolnble  and  ashed.  Mixed  with  10  grama  of  test  lead 
•nd  cupelled.  Gold  button  .086.  Checked  by  weighing  the 
«oId  from  the  quartation  with  HN03,  .096. 


'f   i 
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Therefore  ^»^»j.|j'-'«  2.612%  of  gold.    As  24  carat,  equate 
pore  gold. 

Therefore.  100: 2.61::  24  .62  carate,  or  say  X  carat  gold. 

F«ll,  gold  aoWer.   .784  dicsolved  in  dilate  HN03.  filtered 
and  washed  free. 

Reaidoe.  .228  Au.=29.08%  An.  100:29::24  =  4.98  equal 
to  5  carat  gold. 

The  silver  ppted  in  filtrate  by  HCl  .318  AgCC,  30.48%  silver. 
^  The  filtrate  examined  for  baiieB  gave  •  tnwse  of  ainc  and 

Plata,  a  1/16  in.  metal  plate. 

One  gram  disolved  in  HN03.  An  -  .160  -  16%  of  gold. 

100: 16::  24  «  3.8  or  4  carats.    Filtrate  gave  Cu  and  ZN 
=  brass. 

Waste,  (jewellera*  waste),  also  dental. 

There  is  not  much  use  trying  to  sample,  th«  better  way  ia 
to  either  melt  it  aU  down  in  »  large  crucible  with  test  lead 
and  cupel,  or  if  a  metallic  powder,  treat  wet;  in  either  case. 
Roll  out  into  a  comet,  shave  or  file  up.  Wash  weU  with  water 
to  remove  borax,  plaster  and  zinc  soldering  salts  by  decant»- 
tion.  Digest  with  cold  dilute  hydrochloric  acid,  to  remove  all 
soluble  in  that  acid.  Decant  off,  and  wash  free,  then  digest 
with  HN03  to  remove  Pb  and  all  soluble  in  HN03.  Decant 
off,  and  digest  with  cold  aqua  regia  which  will  dissolve  the 
gold  but  has  little  effect  on  platinum.  Treat  repeatedly  with 
aqua  regia  unf!  the  solution  is  fairly  free  from  yellow  color. 
Place  this  solution  lo  one  side  for  gold,  =  (A).  Then  treat 
with  hot  aqua  regia  and  dissolve  out  the  platinum  and  trace 
of  gold  «  (B).  Lastly,  pan  the  residue  and  pick  out  large 
pieces  oi  goM  or  platinum  which  have  escaped  solution. 

Evaporate  A  and  B  down  to  a  syrup,  di/ute  largely  (400 
cc'a).  Add  warm  sol.  of  ammonium  oxalate  and  then  oxalic 
acid,  place  in  the  sunlight  for  24  hours.  The  i^old  is  ppted  aa 
a  sponge.    Riter  and  retain  filtrate  for  platinum.      Dry  the 
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gold  and  fuse  with  borax.    Place  the  filtrate  containing  plati- 
num  ma  large  beaker  and  hang  aome  zinc  strips  or  tod  in 

!^n  K      Tv.'^^«  ^^**^°°^  "  PP*^  "  ^**»1  o^  the  zinc  and 
can  be  rubbed  off.  purified  and  weighed  as  platinum  sponge 

Waste  weighed  108  grams  yielded  86.37  gold.    No  Pt  or  Ag 

RESULTS  (DENTIST  WASTE). 
n7  grams  of  waste  =  81.47  grams  of  gold,  of  24  carat. 
86.23  grams  of  waste  =  63.30  grame  of  gold,  of  24  carat. 

123  grams  of  waste  =  64.1  grams  40  dwts  at  80  conts  per 
dwt.    $32  value. 

The  platinum  and  silver  not  recovered.  Roughly  about  4ft 
cents  worth  of  aqua  regia  will  be  used  for  $20  worth  of  gold 
recovered. 

HYDROSULPHITE 

Hydrosulphite,  hyposulphite  of  soda  are  commercially  iden- 
tical,  in  fact  in  some  price  lists  are  bracketed.  But  hydrosul- 
phite is  (formula  Na2S204)  (Jour.  Soc.  Chem.  Ind.  1911,  page 
419),  in  fact  it  is  a  polysulphite,  constitution  uncertain,  and 
may  contain  from  the  manufacture,  sulphites,  and  sulphates  as 
well  as  the  main  constituent  hyposulphite.  It  is  naturally 
much  drier  than  sodium  hyposulphite,  and  therefore  contains 
more  available  S02  and  8,  and  thus  is  termed,  concentrated 
hyposulphite  or  hydrosulphite.  According  to  Muspratt  (vide 
Thorpe,  diet,  of  chem.,  page  439),  it  is  a  meta  sulphite.  This 
salt  was  formerly  known  as  anhydro  sulphite,  and  is  used  for 
all  the  purposes  that  hyposulphite  is  used;  i.e.,  as  an  antich- 
lor,  indigo  reducer,  bleaching,  etc. 

Hyraldlte,  is  a  hrydrosulphite  of  zinc  and  gives  the  hypo- 
sulphite  reaction  with  zinc  and  soda  as  bases.  It  is  a  solid 
white  salt. 

Hyraldlte,  special,  is  the  same,  but  contains  also  an  organic 
Bait  (reducing  agent).    It  is  a  soUd  white  salt. 

40 
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ReducitB,  is  a  mixture  of  hyposulphite  or  hydrosulphite  of 
Boda,  zinc  dust,  and  glucose,  and  if  filtered  rapidly  no  zinc  is 
found  in  the  fiiltrate.  If  let  stand,  hydrosulphite  of  zinc  is 
formed,  a  grayish  white  salt. 

Blanket  Z,  ia  a  patented  mixture.  It  gives  an  exceaji  of  8 
with  HCl,  forming  a  yellow  solution  which  nearly  immediately 
gives  the  hypo  react,  of  pt.  of  8.  and  802.  It  is  mainly  a 
polysulphite  of  soda,  with  addition  of  soda  salts.  It  is  used 
in  dyeing  and  to  a  limited  extent  as  a  sugar  bleech.  Meta 
bisulphites  are  ako  used  in  photography. 

LITOPONE 

Is  a  substitute  for  zinc  white  (ZnO)  made  L  roasting 
ZnS  with  barytes.  It  consists  therefore  of  zinc  sulphide,  zinc 
oxide,  and  barytes. 

ANALYSIS. 
2  grama  dissolved  in  HCL,  tested  for  H2S  by  odour  and 
lead  paper.  Filtered,  washed  clear.  Ppt  is  BaS04.  Ignite 
this  and  weighed.  Confirmed  by  fusion  with  sodium  carbon- 
ate. Tested  filtrate  for  Pb  by  H2S,  generally  absent.  Filtered 
oxidized  and  the  zinc  ppted  by  NH40H  and  H2S,  and  ignited 
to  ZnO,  but  generally  qualitative  is  sufficient  .therefore  zinc 
by  difference.  Sometimes  Ca  is  found  in  the  filtrate  on  ac- 
count of  whiting  having  been  added  instead  of  barytes. 

A  B  0  D 

ZnS  and  ZnO  30.4  66.4  26.0  38.0 

Ba804  69.6  34.6  74.0 

CaC03   617 


LEAD  FUME 

Is  a  flue  dust  from  the  refining  of  lead  ores  and  consists 
essentially  of  lead  sulpahte  with  some  mechanically  carried 
lead  sulphide,  also  a  trace  of  PbO  from  oxidation,  with  na- 
tural coal  ash  mechanically  carried  over. 
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ANALYSIS. 
2  grama  diaolved  in  dilute  HCl,  search  for  H28  by  lead 
paper.  Filter,  wash  well,  residue  is  the  insoluble.  Filtrate 
PPted  by  H3804  plus  alcohol  for  total  lead  as  PbS04.  Filtrate 
boiled  plus  ammonium  hydrate,  gives  Fe20H6  and  A120H6, 
filtrate  from  NH40H  tested  for  zinc,  as  some  lead  ores 
wntam  black  jack,  (zinc  sulphide).  Zinc  determined  by 
H2S,  if  small  ignited  to  ZnO.  If  large  dissolve  in  HCl  and 
ppted  by  sodium  carbonate  and  ignited  to  ZnO. 

_                                      A  B          C        D         E         F 

'"*•  ««h  7.0  99.00       8.67 

^SOi    40.0  71.0     72.17    94.4 

J!>  <''«e) 8.00               72.12 

^**«' 16.16 

J^ present 

ZnO  53,0 

^ 27.8 

fr«r^^*4*^^it  '^"°^**  '"*  "°*  ^*^°^**'  *^«  P»>S04  ranging 
from  ^  to  90%.  Ash  is  present  in  some  cases,  also  wood 
w  and  creasote  oil.  eometimea  water.  Sometimes  it  U  aub- 
umed  lead,  blue  lead,  actuaUy  metaUic  lead. 

METAL 

Far  allaying  gold,  one  gram  dissolved  in  dinte  nitric  acid 

HCxS^S"  'l*^  f  T,'"'*^'*-  NoZnnorAu.  Evaporated  with 
W^4.  no  lead,  eleltrolysed.  Weighed  the  copper  -  ZNS  = 
ZnO  =  21.0  Zn  =  Cu  78%. 

C.  T.  Matal,  used  for  coffin  trimmings     Pb    86% 

Sb    14% 


Star  matal 


99. 
Pb  87.42 
Sb  12.51 


99.98 


^ 
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•  MANGANESE  METAL 

A  gray  crystalline  fnctare  ,hui  copper  Instn 

8nM%r«u'*r'l''^oJ°^^^''**  "*"^  '^^^  evporated  no 
S  -A  *"*'  *^.^  **'•  ^«^  «''*  «^*pirated  with  tul- 
phone  acid  giving  no  lead.    Electrolysed  the  aolntion  giving- 

*ea(0H)6  filtered  and  ppted  the  Mn  by  brtwiine.    Filtered 

7n  .«7^J  "**  I'*'""  ^  ^'^^""^  ^^  ^^^  Off  «d  the 
Zn  and  Pa06  tested  for,  a  little  tine,  bat  no  PSOB,  therefore 
manganese  copper. 


Standi  metal. 


Tin  fall, 


Pb8630 
8n  14.24 

99.54 
Pb    20% 


88% 
13% 


8n    80%       100.00% 
Medal  =  Ni  30%  -Cu  48%  -  Zn  =  23%. 


93% 
6% 

99% 


* 


NICKEL  PLATE 

The  ordinary  nickel  plate  is  nickel  deposited  on  a  dean 
mettalhc  surface  and  afterwards  polished  rr  bnmished.  Cheap 
goods,  such  as  can  openers,  etc.,  are  only  nickel  washed  and 
have  only  a  in«re  blush  of  nickel.    For  nickelled  iron,  treat 
article  with  fused  ammonium  nitrate,  for  rod*  in  a  test  tube 
flat  articles  in  a  capsule.    See  that  the  article  is  eovend  with 
a  fused  nitrate  and  stop  action  when  oxide  of  iron  is  formed 
m  the  case  of  nickel  plate  the  mass  is  apple  gieen  in  color! 
Digest  with  water,  separate  and  identify  nickel  by  usual  tests 
An  approximation  can  be  made  by  weighing  the  article  before 
and  after  treatment.     In  the  case  of  copper  or  nickelled  brass 
the  above  partially  fails  as  the  fused  Am.  Nit.  attacks  the 
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metal,  but  the  copper  can  be  ppted  by  BOB  in  a  faintly  acid 
■ol.  Altered  out  and  the  Ni  and  Zn  separated  in  filtrate. 

Sample  of  nickel,  a  silver  yellow  rod,  magnetic.    Qaahta. 
tive,  Ni  and  Ou. 


ANALYSIS. 
Copper  ^ 

Ni^«» '•'.'.'.'.'.'.'.'^'.'.Z  gsie 

*P^ trace 

Carb.,  etc 

96.3 
•llckil  Silicon,  ingot,  non  magnetic. 


J 


ANALYSIS. 

^  10.46 

m  

f®    74.98 

MN    83^ 

Carbcn,  etc ggg 

100.00 
Therefore,  ferro  silicon  +  ferro  manganese. 


OILS 

Oila,  fats,  and  waxes  have  been  au  weU  threshed  out  by 
Lewkowitsch  and  others,  that  their  results  are  classic.  But 
aU  depends  upon  manipulation.  If  a  standard  or  official  pro- 
cess  18  altered  ,the  constants  are  changed.  The  analyst  must 
tlen  determme  his  constant,  consequently  in  table  of  results, 
either  standard  methods  have  been  adopted  or  the  sample  has 
been  duplicated  with  a  genuine  sample. 

u 
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ANALYSIS. 

c^^t   Pf.  "^  i*"*^  °°  *  P''**'°"'°-    petroleum,  resin. 

jTfn,  i    w  '  """'  ^'^"'^t^^^tic  odours.    A«h.    In  dry  ng  oiU 
Jok  for  lead,  zmc,  manganese,  boric  acid,  as  driers 

"•Itlng  point,  boiling  point,  and  refractive  index,  as  above 

m  mixtures.  About  1.6  to  2  grams  weighed  into  an  erlen. 
meye.  flask  and  26  cc's  of  approximately  N/2  a Ic^L^  f^th 
twotni  "*'  "'?'"'  "^'^-  ^  ''^-^  ^  «J-  started  an^  £ 
for  half  an  hour,  and  then  cooled.  Much  petroleum  is  nTed 
of  the  hqmd.    If  the  petroleum  content  is  slight  this  will  no^ 

coo^mg^  Ad<^  phenolpthalein  and  titrate  by  N/2  HCl  and  cal- 
culate  to  mun^rami.  cf  potash  to  one  gram  of  the  fat  which  is 
the  saponification  No. 

EXAMPLE  (PEANUT  OIL). 

N/2^Hn'  lfl'T."C^  'tf  "^  ^  *^'«  N^2  potash  «  15.3 
XT  n  ^^'J^^  blank  takmg  26.0.  Therefore  26.0  -  16.3  ==  10  7 
N/2  or  6.36  N.    ^-'JJ^US.   =iflqo^„„     t^^„  ^"•' 

,  ,T      1  T.Kjs        -  loy.a  mms.    KOH  per  gram  of 

oil  (Lewk.,  page  443.  189,192). 

On  titrating  by  the  N/2  HOI,  the  following  is  noted  if  a 
.^pomfiable  oil;  no  ppt.  i.  formed  by  the  acid  if  it  Sntl: 
petroleum  or  much  stearin  a  turbitity  is  produced,  in  that 
case  immerse  the  flask  in  hot  water  and  titrate  the  hoi;  solu- 
tion, when  neutral  dHute  ..ith  hot  water  to  the  neck  of  the 
flask,  the  solution  becomes  alkaline  from  hydrolysis  .^f  the 
Boap,  and  on  standinc.  the  petroleum  ri.=^s  in  a  layer  and  can 
be  rccgnized.    If  petroleum  i«  found,  a  rough  approximation 
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of  the  amount  can  bf  made  by  takmg  10  to  2()  cc'g  saponifying 
by  strong  alcoholic  potash,  diluting  in  a  separating  funnel  an«l 
running  the  Hberated  petroleum  into  a  graduated  test  tube 
is  accurate  from  about  3  to  4%  by  volume  or  by  boiling  from 
10  to  20  cc'g  with  an  equal  amount  ocf  acetic  anhydride,  cool- 
ing, diluting,  and  measuring  the  petroleum.  This  is  prefer- 
able to  extracting  with  pet.  ether,  as  that  method  generally 
results  in  a  difficult  emulsion,  and  in  any  case  m<'it  petro- 
leums even  kerosine,  are  sensibly  volatile  at  100°C. 

Some  waxes  and  bard  stearins  are  not  easily  saponified  by 
alcoholic  potash.  In  this  case  the  saponification  has  to  be 
effected  in  a  pressure  flask.  This  can  be  avoided  by  dissolving 
the  wax  in  amyl  alcohol,  which  has  been  distilled  with  KOH ; 
(this  is  essentinl)  and  proceeding  as  usual;  but  in  that  cane 
parafine  wax  will  not  aeparate  as  it  remains  in  the  amyl 
alcohol.  If  parafine  wax  is  sjispected  it  is  better  to  take  a 
larger  quantity  and  boil  with  strong  alcoholic  potash  for  an 
hour,  dilute  with  hot  water  and  separate  the  parafine  as  a 
layer.  Unsaponified  matter,  stearin,  waxes,  etc.,  separte  at 
the  same  time,  but  the  parafine  cake  is  easily  separated  from 
them,  as  they  are  soft  and  washed  away  by  decntation. 

EXAMPLE  (BEESWAX.) 

Tkcn,  1.606  grame  -f-  20  cc's  amyl  alcohol  +  25  cc's  N/2 
ale.  pot. 

Took  18.6  cc's  N/2  HCl.    Blank  took  23.6  cc's  =  5.0  cc's 
N/2  or  2.6  cc's  N.  HCl. 

Without  amyl  ale.  in  a  pressure 

Therefore    HVirV--    87.16  Sap.  No.  fiaak  94.1  mean  90.6. 

Beeswax  Mixture,  taken  1.616  grams  +  20  cc's  amyl  alcohol 

-f-  25  cc's  N/2  ale.  KOH.    Took  25.7  cc's  N/2  HCl.    Blank 

took  26.6  cc's  N/2  HCL  =  2.9  N/2,  or  1  45  N  .-.    -^-*t  «t«-* 

=  50.25. 

Stearlne  substitute,  found  parrafine  68%,  balance  stearine 
Farrafine  identified   by  heating   with   H2S04,   it   not  being 
polymerized.    By  weight  =  66%. 

16 
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•  ■»  COMMEBCIAL  ANALYSIS. 

Add  H  '.,  fu    .cid  due  uaturally.  or  by  rancidity. 

.   ^^"'*'"  iletermining  beeswax,  and  also  if  an  oil.  nurh 
•»  coconut,  IS  edible  or  crude. 

titrated  hot  by  N  2  alkali  using  phen.  a.  an  indicator.    The 
firat  change  of  color  is  taken,  otherwise  the  exces.  of  alkali 
will  aaponify  the  neutral  fat.    Results  calculated  to  Acid  No 
and  to  oleic  and. 


EXAMPLE  (COCONUT  OIL.) 

KOH  *^  '""**  "*"  *^  ^^  *'"'^°*  "  ^-^  ^'^  ^^^  "  ^^  N. 
^Jherefore  *  i^V/i  12.72  Acid  No.    ^tVirV*  6.40  as  oleic 


RESULTS  OP  ANALYSIS. 

Oil  Acid  No.  As  oleic  acid. 

^h  1.27  .643 

Fish  (old)  ....    21.88  10.990 

Copra  26.00 

Copra  (Ueylon)  6  to  10 
Beeswax 20  to  29 

."       JJ  30  to  86%  Pamfine  wax 

„       ;•*  86%     Parrafinewax 

J?  76%  or  mere    Parrafinewax 

^-^  26%  or  mor«    Parrafine  wax 

Ether  No.,  difference  between  the  Acid  No.  and  the  San- 
onification  No.  ^ 

Beeswax,  Sap.  90.6.    Acid  No.  20.0.    Ether  No.  70.6. 
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I«dln»  N^.    Whatever  process  for  ioaine  or  bromine  ab- 
■orption  is  used,  it  should  be  strictly  adhered  to.    Hubl  pro- 
nsed  in  these  determinations. 


Isdint  Mlution,  25  grams  iodine  (resublimbed),  dissolved  in 
880  go's  of  95%  alcohol.  30  grams  HGC12  dissolved  in  260  cc's 
of  the  same  strength  alcohol.  Solutions  mixed  and  made  up 
to  1  litre.    Let  stand  24  hours  and  filter. 

Hypo  solution,  24.6  grams  per  litre. 
Potassium  iodide,  160  grame  per  litre. 
The  hyix)  solution  is  standardized  against  a  known  weight 
of  resnblimed  12,  about  .6  to  .7  grams  lodiae  taken. 


ANALYSIS. 

1.5  to  .7  grams  of  oil  or  fat  is  weighed  into  a  light  glMs 
stoppered  flask  of  100  to  150  c«'s  capacity,  gently  warmed  and 
10  oo'i  of  CHC13  added,  then  an  excess  of  iodine  solution, 
gMwrslly  ao  cc's  is  sufficient.  A  blank  is  started  at  the  same 
tima  and  allowed  to  rest  in  the  dark  for  three  hours.  It  is 
then  transferred  to  a  large  erlenmeyer  flask  being  rinsed  with 
20  oc*iB  KI  solution  into  a  large  flask  of  a  cap.  of  160  to  200 
cc's,  wel  shaken  and  titrated  by  the  hypo  until  the  Bolutioi 
is  Marly  colorless,  then  starch  solution  added  and  the  titration 
completed.  It  is  essential  to  agitata  vigorously  near  the  enc 
of  the  titration  to  ensure  that  the  iodine  is  all  removed  from 
the  chloroform. 


EXAMPLE  (COTTONSEED  OIL). 

.616  grams  +  60  cc's  of  Hubl  sol.    Used  45  cc's  of  hypo 
to  neutralize  the  excess  of  iodipe.    Blank  took  77  cc's.  there- 
fore 32  cc's  absorbed.    1  cc  of  the  hypo  0.176  12 
-109.2  Iodine  No. 
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(COCONUT  OIL.) 

.674  grams  +  26  oc'g  of  Hubl.    Used  26.6  cc's  hypo.  Blank 
took  28.8  3.3  cc's  absorbed.    1  ec  hypo  .0147  12. 
=  8.46  Iodine  No. 


CHARACTERISTIC  VALUES  OP  OILS, 
FATS  AND  WAXES 


VKQETABLB. 

FATTY  ACIDa 

Name 

Sp.Or. 

Iodine 
Value 

Vafiie 

Iodine 
Value 

Sap. 
Value 

Cottonseed. 

.9220 

.9230 

.9213 

.9600 

.9815 

.916 

.9184 
.9188 
.9175 
.921 

.9180 
.9900 
.8852 
.9115 

.9700 

108-110 
103-108 
113-125 

83-86 
171-201 

79-88 

87.4 
90103 
S6.6 
51.6 

28-37 
3241 
32.8 
8-a5 

4.9-&5 

193-196 

189-ig3 

188-193 

183-186 

192-196 

185-196 

183 
195 

179-192 
196-102 

20a3 
183.55 
187-191 
246-280 

217-237.6 

111-116 
147-161 
110.45 
129-136 

lias 

140-144 

87-83 
106.9 
179-182 
190-201 

86-90 
95.5-103.5 

94 

56-572 

63.3 

94.6 

30-39 

33-30 

&4-a3 
54 

21)2-206 

20a4 

196.4 

192.1 

197 

Sesame  Seed 

Maize  Com. 

Castor 

Linseed 

OUve. 

Olive  Kernel 

198 

Cotton  Seed  Stearine. .... 
Shea  Butter 

Palm  Oil 

205.6 

182-206 
inn 

Vegetable  Tallow 

Cacao  Butter 

Kokum  Butter. 

196.9 

Cocoanut  OiL 

Japan  Wax 

213.7 
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Sample 


Coooannt. 


Crude  ooohln 


Coprah. 
Cejrlon. 


SapNa 
mnu. 
porgr. 


UB.9 
2S6.0 
flS8.7 

asr.i 

306.7 
SSS.ft 

8S8.0 

an.o 
asr.o 

aoo.o 

8S6.8 


8S8 


lod. 
Na 


9.88 
11.80 
U.70 
12.80 

11.8 


8.8 


.8 


81.8 

25.0 

5.10 

1.8 

l.fi8 

8.88 

18.78 

.88 

1.88 


Kther      «,  „    «•_  „ 

Na    OLaoid      *'<>•       ^^'   ^^'' 


10.98 


.84 

.88 

3.18 

6.49 

.18 


19-80  .8707 
S-8S  .9028 
88-88 


OILS  (Mftctllane*us.) 

le.ttl?^'*"'  -^^  -»«»  +  •  «t««  ^-  oa  (fiah)  use,  in 

HarneM  Oil,  a  colored  petrolenm  oU. 
Insulating  Oil,  a  petroleum  oil  with  disaolved  resin. 
1967"'fod  No  *M  6^""^  °"  expressed  from  tallow.    Sap.  No. 

H8«vy  Oil,  coal  tar  oil,  with  a  8p.  Gr.  of  .9699.    Dead  oil. 
Oil  •t  Tar,  wood  tar  creasote. 

«ghte'r'c/f.  oil':  '°'"'  '^^  '"  ^^'    ^^  CT-   heavy  oil.  if 


Banana  Oil,  impure  amyl  acetate. 
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SNAP  COMMEBOIAL  ANALYSIS. 

-pJiC"""  °"'  '  '^*~^'""'  '^'^^^^  "^'  '"^  'o'  thinning 

Japan  Oil.  a  lacquer  +  wood  naptha  +  lin-^d  oil   «nm 
reain.    Stoved  =  a  vamiah.  "'  ^™ 

Wnaapp,.  oil,  ethyl  butyrate,  no  alcohol,  but  free  F.  A. 

oil  *il^?n'af^*""j  T^  petroleum,  sometimes  residunm 
ou,  used  m  greanng  tmiber  chutes. 

^^"•d  OH,  should  be  distiUed  oleic  add  .often  only  petroleum 

Sample  of  red  oil,  Sap.  No.  188.9,  lod.  Na 
No  unsaponiyable. 

waf  ^n^l.'^/l.,""'  ®*P-  ^'^-  ^'  ^'  G^-   ^O^-    Thi«  sample 
was  nngaponifyable  .red  fluorescent  =  mineral  oU. 

8liflL*"G  °!''."''^  'fr^''  ^P-  °'-  l-O^^^.  soponification. 

.arJa°i:itS'.S^^t;rZ.e^i.S"'*^"^ 
nea:;r:^Se^i/:if^^--2^^ 
Elklne  Oil,  oleic  acid,  Sap.  193.8,  lod.  No.  80.444. 

Whits  Oil,  bleached  vaseline  oil,  Sp.  Gr.  .863  to  .866,  unsap. 
Odour,  petroleum.  *^ 

Transforrnsr  Oil,  a  petroleum  residuum  oil,  Sp.  Or.  .868. 
used  for  filling  E.  transformers.  ' 

Emulsifying  Oils,  petroleum  oils,  with  about  2%  dissolved 

Ssd  Oil,  liquid  degras. 
oil  «IlirA®"'  T  *'*'^'  *"**  **•«"  »  •  »«"»»>»  of  linseed 
of  linseed  oU  with  pine  oil  or  kerosene  admixture. 


SNAP  COMMEBCIAL  ANALYSIS. 

linsL '"'•  ""'•  •''•'•  '™^-  ^^«^"«  '''^  P^»*  o".  about  10% 

B.    Kerosene  and  pine  oil,  only  a  trace  of  linaeed  oil 
O.    Kerosene  80%,  linseed  oil  20% 
^Lln...d  Oil  (boiled),  see  text  books.    Look  for  drier  in  the 

gradr'-Itront''""''!;^  "^.^''^  °^^'  '''^  ^^^  '^  ^^ree 
S.^Hn^  ^'k,  °^«^*'^'  "tWck."  is  linseed  oil  simply 
soiled  down,  or  blown,  and  contains  no  drier. 


OIL  OF  TURPENTINE  (Spirits  of  Turpentine.) 

Is  the  oil  or  spirit  contained  from  the  first  fraction  of 
ordmary  turpentine  distillation,  and  is  often  adulteS  wi'h 
tiie  second  fraction,  rosin  spirit  and  as  the  supply  of  ^r^n- 

me,  m  fact  many  so^jalled  spirits  of  turpentine  are  tu^jT 
tme  substitutes.  Ilxe  detection  and  rou«h  estimLon  <iT^" 
hne  IS  simple  roam  spirit  is  difficult.  For  official  process^ 
Stilhnan  Engmeering  Chemistry,  page  636.  ' 

A.  It  must  be  water  or  prime  white  in  cplor. 

B.  8p.  Gr.  to  be  between  .862  and  .872  at  60°F 

distm  u^^L^^''  '''  *^  ^^-  -^  **  ^-t  96%  must 
D.    Evaporated  at  212.  residue  not  to  exceed  2%. 

E     Polymerization,  6  cc's  slowly  mixed  with  24  cc's  H2.«04 

forent  S^ut.  Zted  l'^;  ""  ^*■''''"'  '°'  ""  ""■ 
"*«ervea,  but  it  la  rarely  necessary. 
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SPIRITS  OP  TURPENTINB. 


.86H9 


.8616 


.8181 
.7817 


.7861 
.7833 
.7754 


Orad.  rim 

lao-c. 
ifitrc. 
lire. 

156''C. 

lai'c. 

125tol3n°C. 

130°C. 
153*0. 

llfl°C. 

wrc. 


1.4768 

1.4778 

1.480 

1.404 

1.4067 

1.4«37 

1.456 

1.4837 

1.489 

1.4377 

1.4457 

1.449 

1.438 

1.4.%6 

1.4335 


Almpstoomjjlete  Genuine  turpenUne. 


Partial 


35^  petroleum,  a  substitute. 

44i 


50% 

t« 

•a 

m 

t« 

«• 

80% 

•  • 

M 

«7% 

*« 

M 

89% 

it 

*• 

77% 

«• 

»« 

80% 

•  « 

85% 

t( 

100% 

(straferht  petrlm.) 

SUGAR 

is  IZJZf  "°?  f*^  f  "^^  *^^  PolariflcoDic  examination 
w  sufficient,  and  if  conducted  with  ordinary  care.  ob«erve™ 

InrV'^'.*'"*  ^^''^  "«  ««rt««  «"orce8  of  error  whfch 
made  by  competent  observers. 

"nie  principal  sources  of  error  are: 

Ist.  Incomplete  or  oad  sampling.  No  analyst  can  be  held 
responwble  for  differences  from  that  cause.  He  wiU  mix  his 
own  sample,  so  will  the  other  analyst,  but  if  the  samples  are 
not  originally  identical  the  results  wUl  not  agree  .also  a  dif- 
ference in  date  (vide  2). 

2nd.  Dying  of  sample  in  transit  is  a  fertile  source  of  error, 
therefore  the  sample  should  be  turned  out  and  well  mixed. 

3rd.  Experimental  error  U  a  constant,  due  to  the  analyst* 
perceptions  of  vision;  therefore  he  should  set  his  own  instru- 
ment w,th  quartz  plates  and  a  solution  of  pure  sugar.  The 
so-called  pugar  flasks  are  sometimos  inaccurato  (100  to  110  cc'.<?) 
and  should  be  .standardized.    The  2  dem.  tube(s  are  as  a  rule 
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SNAP  OOMMEMIAL  ANALYSIS, 
length     Exoeas  of  basic  lead  .honid  be  avoided     The  JS 

^  mfn^  VT^.*^'  P"^  «'  ^"^"^  ^  based  on  >/%  plw 

IJ™!!^  /  n^"*!*^  "'^***^  *°  P'*^*^*  evaporation  and  ab- 
S^t   ♦t  ^^'  *^u"  ^"*  '*''^°«  *^  general  ^ose  of  Tout 

^^ie^'ti'tsLr  *''  ''*"**  ^  '"'^  -• "°" "  ^»>»«  -^ 

Animal  charcoal  should  not  be  used  if  possible,  if  used  add 

luWrrdT'*'- J°  '^°^'  clericalTrror^he  Ju^i^t^ 
^rL^r,      t  by  another  observer.    (United  States  officual 

b^^'^  MK  "  ?"""^  ^'^^  °'  *^''*«  ^"''bes  of  sludge  in  the 
ba^  ^1  r.*"°'''  ■"*'  *^'*  "»"*  be  mixed  with  the 

ba«el  volume     It  „  obviously  a  practical  imposaibiUty  to  get 

intent  '^'""^  *J*  ""^  '^"^^  *«  ««»  *be  same  sug« 
S  u!'  ^  ""*  ''■''P*'''*  ^°  *'^*"''  »*>»«»«•  «  it  separates 
S^t^r;  ?  '"''°''  ^'°'**^'  '"^  ^«»«  •  *^P  *-ke-  time 

For  raducloB  sugar  it  ia  more  convenient  in  a  aingle  aample 
v^lnm^H.'  ««»^"°«*"^<^«*«^nination  than  to  standardize  a 
volumetric  copper  solution.    Therefore  take  1  to  6  gram,  of 

S  ikT^r  111  '^.'  ''•^^"^  »°  «>  -••  o'  -•«»  water 
Md  in  another  beaker  place  aufficient  Pehling  in  excess 
^.otettc.  solut  on  )to  have  about  10  cc's  in  excesf.  gene^ 
S  Si  J/  mT^'J?*"  to  app^ximately  60  cc's.'  a'nd  railJ 

«  ri^i  :.  ^u^^'""^  •^^  *^^  ^'»*  «»««  "lotion  .lowly. 
»  to  not  stop  the  boiling.    Let  boil  three  minutes,  remove,  let 

S  K ''**!'  r°  *  "^"°**"'  ^^^  *^«  10  '"i^ites.  Filter 
rapidly  b  yaid  of  pump  through  Gooch'a  filter  or  asbcto.  filter. 

Z^  r^l^'^'r'^  ^°*  ^«*«^  '^^<^  ^ith  alcohol  an?d^  in 
0U20  X  .466  for  accurate  work,  x  6  for  rough.    Six  deter- 
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minationg  can  be  made  in  one  hour.  I  use  the  factor  456  for 
invert  sugar,  as  I  found  it  more  exact,  but  the  analyst  for  a 
senes  of  determinations  should  determine  his  own  factor  under 
nis  own  conditions. 

Rendement,  that  is  the  amount  that  a  raw  sugar  on  refining 
will  yield  in  sucrose,  is  dependent  on  the  interfering  action  of 
invert  sugar  or  reducing  sugar  and  ash.  It  is  an  arbitrary  con- 
clusion and  the  factor  varies  with  the  country,  therefore,  the 
factor  used  shr,  Id  be  stated  or  the  official  factor  of  the  In- 
temational  Sugar  Chemists  adopted. 

Ash,  usually  determined  as  sulphated  ash,  that  is,  the  sugar 
char  IS  treated  with  H2S04  and  ignited  U>  white  ash,  or  it  can 
be  determined  as  true  ash  by  ignition  of  the  sugar  char  in 
muffle  furnace. 

Inversion  is  about  the  only  way  that  sucrose  can  be  deter- 
mined  m  a  mixture  of  sugars.  It  depends  uprm  the  fact  that 
a  solution  of  cane  sugar  that  reads  to  the  right  or  plus  will 
on  inversion  read  to,  the  left  or  minus,  equivalent  to  the 
amount  of  pucrope  present,  supposing  that  the  other  sugars  are 
not  inverted  by  the  acid  used. 

The  original  Clerget  factor  depends  upon  the  fact  that  a 
solution  of  sucrose  reading  plus  100  will  on  inversion  read 
mmus  44,  therefore  the  factor  is  as  100  to  144  and  tables  on 
inversion  are  given  in  works  on  sugar. 

The  No.  144  however  depends  upon  the  temperature  at 
which  the  invert  is  read.  The  original  number  has  been  more 
accurately  determined  and  the  factor  slightly  changed.  In 
some  cases  the  inversion  is  not  caused  by  acid,  but  by  a  yeast 
ferment  Invertase. 


THE  CLERGET  INVERSION  PROCESS  FOR  SUGARS 

AND  MOLASSES. 

Process  as  for  solid  sugars,  the  normal  weight  taken,  clari- 
fyed  by  basic  lead  acetate  and  rcp.d  as  usual  in  the  polariscope. 
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(Wohl'g)  142  7  w«.  ,  °**  5^'^  ***«  "^^^^  reading.    The  factor 
142  minus  X  temp,  (invert).  i 

if  kl  JLT^  """"'  "  '"^*'™  ™y  <»"«  »  lo«  by  er^r 


EXAMPLE—CANE  SUGAR. 


-  fifi«^         .^"^       ~  ^'^'^^  ^y  ^^  =  66.4     {AII«. 

-  66.5),  confirmed  by  copper  reduction. 
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EXAMPLES,  DRT  MILK.  A  AND  B. 

A  had  milk  sugar  remoTed;  B  equalled  dry  milk;  C  ditto. 

2  gnmt  raapended  in  100  cc'a  cdd  water  plna  6  oe's  baaae 
lead  acetate,  then  Mgfl04  in  slight  ezoeas.  made  up  to  200 
ce's,  let  stand,  filtered.  Took  80  ee's  (.6  grams)  boiled  with 
Na2C08  to  precipitate  the  magnesia,  filtered  and  washed.  To 
boiling  filtrate  added  hot  Fehling  in  slight  excess,  as  a  white 
floocvlent  ppt.  settled  and  separated  with  the  Cn20.  Filtered 
on  paper,  washed,  transferred  ppt.  to  beaker  and  dissolved 
the  dilate  HN08.  Evaporated  with  6  ec's  H2804  and  deter- 
mined by  electrolyses 

A.  .016  C«  X  200  gaTe  8.2%  x  .7707  (factor  for  milk  sngar) 
2.46%  M.S. 

B.  .226  Gq  X  200  gave  46.0  %  x  .7707  (factor  f^r  milk 
sugar)  eqnals  84.6S%  M.S. 

0.  .196  Cn  X  200  gave  89.0%  X  .7707  (factor  t  milk 
sngar)  equals  80.21%  M.S. 

If  cane  sugar  is  suspected,  the  solution  after  the  boiling 
with  Na2C08  is  neutralised  by  HCl.  then  inverted  by  2  cc'a 
HCl,  made  just  dkaline  by  HCl  .then  inverted  by  2  cc's 
the  total  copper  being  determined  by  electrolyses.  The  differ- 
ence between  the  direct  and  inverted  copper  is  calculated  to 
cane  sugar. 
MOLASfi   3  AND  GOLDEN  SYRUP.  ETC. 


Bartwdoee 

Antiffiis 

PoitpRtoo 

StKiU's 

StCrolz 

Trinidad 

New  Orieua  (prime)! '. 
do       (common). 
^      do        (fUr) 

Georgia  (drop) 

MinnMota  (soisham) . 
niinols             do 
Mtriasws  (adulter.). . . . 
Ocdden  Symp 


PoL 
dlreet 


fiS.S 
M.S 

flB.6 
51.6 
61.9 
08.0 
81.2 
84.1 
40.0 
53.8 
40.0 
».6 
ffi.S 
Tariee 


PoL 
Invert; 


14.n 
IS.M 
13.6 
14.8 
14.2 
U.8 
U.4 
18.4 
17.2 
15.< 
U.t 

n.i 

80.6 
varies 


Teinp. 
eod. 


80 
80 
19 
St 
80 
80 
80 
80 
16 
80 

ia 

80 
80 


ClMvet 


51. S 
49.8 
49.9 
49.0 
Sl.O 
88.1 
91.6 
43.4 
S2.0 
40.8 
SS.4 
82.7 
varies 


Diff. 


S.4 

s.e 

8.8 

1.7 

8.0 

1.0 

6.9 

7.6 

8.4 

1.8 

.8 

.2 

SS.l 

some 

minus 


Red.9 


Some  are  imusti.allr  Invert;  sugar,  other 
cane  sugar. 
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11.96 

U.(I6 

16.88 

1S.42 

88.75 
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Sl.ti 

18.28 

13.80 

96.91 

96.66 

90.99 

some 

plus 


mixture  partially  inverted 
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UNITED  STATES  REGULATIONS  CONCERNINa  SUQAR 

TESTS. 

Standardiiatltn  of  Inttrumtnta. 

The  PolariRCope  to  be  set  at  zero  and  by  th<>  trial  qnartz 
plates,  ako  by  a  normal  weight  of  pure  sugar  =  100%,  once 
a  month.  The  N  aagar  weight  moat  weigh  26.048  grame,  the 
babnoe  in  right  adjustment.  Every  100  cc  flaak  moat  contain 
100  grms.  of  water  at  60.  Fahr.  Every  tube  used  moat  read 
100.  with  N  weight  of  pure  augar. 


Prcparatlan  af  Sugar  Salutian. 

If  the  sample  is  not  entirely  uniform,  it  moat  be  thoroughly 
mixed  before  weighing,  after  all  the  Inmpa  are  broken  up, 
best  with  a  mortar  and  pestle.  Then  26.048  grams  are  weighed 
on  the  balance  in  the  tared  German  silTer  dish  furnished  for 
this  purpose.  Care  must  be  taken  that  the  operations  for 
mixing  and  weighing  are  not  unduly  prolonged,  otherwise  the 
sample  may  easily  suffer  considerable  loss  of  moisture,  eapeci- 
ally  in  a  warm  room.  The  weighed  portion  ol  sugar  is 
washed  by  me^ns  of  a  jet  from  a  wash  bottle  onto  a  100-cnbio> 
centimeter  f!aak,  the  dish  being  well  rinsed  three  or  four  times 
and  the  rinsings  added  to  the  contents  of  the  flask.  The  water 
used  must  be  either  distilled  water  or  clear  water  which  has 
been  found  to  have  no  optical  activity.  After  the  dish  haa 
been  thoroughly  rinsed,  enough  water  is  added  to  bring  the 
contents  of  the  flask  to  about  80  cubic  centimeters,  and  it  is 
gently  rotated  until  all  the  augar  has  been  dissolved.  The 
flask  should  be  held  by  the  neck  with  the  thumb  and  finger 
and  the  bulb  not  handled  during  thia  operation.  Care  must 
be  taken  that  no  particle  of  the  sugar  or  solution  is  lost.  To 
detnrmine  if  all  the  sugar  is  dissolved,  the  flask  is  held  above 
the  level  of  the  eye.  in  which  position  any  undissolved  crystals 
can  be  easily  seen  at  the  bottom.    The  character  ct  the  soln- 
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tion  is  now  observe!.  If  it  .  <  colorleaft  or  <rf  »  very  light 
straw  color  and  not  "palefcpif,  so  that  it  will  give  a  clear, 
transparent  liquid  on  filtrati  n  through  paper,  the  volume  is 
made  np  directly  with  water  to  the  100-cubio-centimeter  mark 
on  the  flank.  Most  sugar  solutions,  howeber,  will  require  the 
addition  of  a  clarifying  or  decolorizing  agent,  in  order  to  render 
them  BuflSciently  clear  and  colorless  to  polarize.  In  such  case, 
before  making  up  to  the  mark,  a  solution  of  sub-acetate  of  lead 
is  added,  which  is  prepared  aa  follows:  Boil  an  aqeuous  solu- 
tion of  lead  acetate  with  an  excess  of  lead  oxide  (PbO)  for  half 
an  hour,  and  make  filtered  solution  of  a  concentration  of  about 
1.26  specific  gravity.  Solid  sub-acetate  of  lead  may  be  sub- 
stituted for  the  normal  salt  and  oxide  in  the  preparation  of  the 
solution. 

The  quantity  <rf  this  agent  required  will  vary  according  to 
tLe  quality  of  the  sugar.  IVom  20  to  eo  drops  (1  to  5  cubic 
centimeters)  will  answer  for  most  sugars;  lor  molassea,  more 
may  be  required. 

After  adding  the  solution  of  snb-aoetate  of  lead,  the  flatik 
must  be  gently  shaken,  so  as  to  mix  it  with  the  sugar  so'ution. 
If  th?  proper  amount  has  been  added,  the  precipitate  will 
usually  subside  rapidly;  but  if  noi  the  operator  may  judge 
of  the  completeness  of  the  precipitation  by  holding  the  flask 
above  the  level  of  the  eye  and  allowing  an  additional  drop  of 
sub-acetate  of  lead  to  flow  down  the  side  ot  the  flask  into  the 
solution.  If  this  drop  leaves  a  clear  track  along  the  glass 
through  the  solution,  ii\  ndicates  that  the  precipitation  is  a-m- 
plete.  If,  on  the  other  uand,  all  trace  of  the  drop  is  lost  on 
entering  the  ftolution,  it  indicates  that  an  additional  small 
quantity  of  the  sub-acetnte  of  lead  is  required.  The  operator 
must  learn  by  experience  the  point  where  the  addition  should 
ceanse;  a  decided  excess  of  sub-acetate  of  'v.ad  soiition  ^^bould 
never  be  used) 

The  solution  is  now  made  up  to  the  mark  by  the  a.  'vtion 
of  distilled  water  in  the  following  manner:  'The  flask,  t.     sped 
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by  the  n^  ck  between  tb    thnmt    >nd  finger,  is  held  before  the 
operator  m  an  upright  "^twitK       so  tha     the  mark  i^  at  the 
level  of  rbe  eye,  and  vv^ier  u     ddwd.    trop  by  drop    'rom  a 
Biphon  b'^ttte  or    va«h  bo'tle,   until  tti     lowest  point  of  the 
curve  Of  meniscus  fonn«*<j  by  the  surls  ^  of  the  liquid  juat 
touches  tb  3  mark.    If  bubbles  hinder  the  operation,  thf y  mav 
b*-  broken  jp  hv  adding  a  Hingle  drop  of  ether,  or  ,i  spray  from 
an  etm^r  atom^xer.  before  making  up  to  the  mark.    The  mouth 
of  the  flask  is  tightly  closed  with  the  thumb,  and  the  ooutents 
of  the  flask  jre  thoroughry  mixed  by  turuing  an     ahuiung. 
lUe  entire  solution  is  poured  upon  th^  filter,  uistn#  for  this 
purpoae  a  funnel  large  e'  ough  to  conLain  lil  th*-   i«j()  cubic 
centime ti-rs  at  onct,  and  a  watch  glass  is  pla< -d  o\       tha 
funnel   during  filtrition   tc    prevent    -,  cone*  -trat ion         the 
"solution  by  evaporaiJon. 

The  funnel  and  tne  v?  seel  used  t  >  recei-^*-  *  le  Slt^U  \\uA 
bf  perfectly  dry.  The  first  portion  -»f  tb  iltrate  ab<:  20 
to  ;«)  cubic  centimeters,  should  b«  -«jer  a  entirely,  iu  ita 
concentration  may  '.e  affeced  by  a  pr  ^u  hvirn  scopic  11  oia- 
ture  '-onteiit  on  the  filter  paper.  It  u  be  neceaeary  to  re- 
turn ^ub-'  luent  portions  to  th<^  "  ter  antil  the  liquid  passes 
througf    oerfectly  clear. 

If  a  satisfactory  claiificatior  b^  not  b-'en  obtained,  the 
enti-p  operation  mu-i  be  repeated  an  e  only  with  solutions 
that  are  entirely  clear  and  brigh'   cs  nite  polanmetnc 

obsf  vations  be  ma   e. 


Source     of  Errar. 

The  foltowicg  principal  sources  of  error  roust  be  especially 
guarded  agair-t: 

1.    Drying  of  sample  durinR  weighing. 

Excev  of  Bub-actetate  <n  id  solution  in  clarification. 
Incci  plcte  mixing  of  solution  after  making  up  to  mark. 
Imperfect  clarification  or  filtration. 
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5.  Concentration  of  solution  by  evaporation  durina  fil- 
tration. 

6.  Performance  of  polarization  with  a  cloudy,  dim.  or  not 
completely  round  and  sharply  defined  field. 

AH  tests  in  duplicate,  one  test  by  each  observer-mean 
taxen. 


SACCHARIN 

Saccharin  is  generaUy  the  soda  or  ammonia  salt.  It  iden- 
tification is  simple.  It  is  intensely  sweet.  If  fused  with 
KOH  at  not  over  210  to  220«O.  extracted  by  water,  sulphuric 
acid  added  and  the  salicyUc  acid  formed  extracted  by  ether. 
It  gives  the  characteristic  reactions  with  ferric  chlorid  and 
formation  of  methyl  salicylate. 

EXAMPLES. 

Sweetner,  was  solid  sodium  saccharate. 

Sweetner,  was  solid  ammonium  saccharate. 

Porcheine.  was  a  syrup  composed  of  sodium   saccharate 
pins  glucose. 

Sweetol,  a  syrup  of  ammonium  saccharate. 
Sucramine,  soUd,  ammonium  saccharate. 
For  separation  in  mixtures,  see  journals. 

SUCRATE  OF  LIME 

Is  used  to  sweeten  cream  or  butter.    The  sample  in  ques- 
tion  was  a  gummy  or  syrupy  solution. 

ANALYSIS. 
Normal  weight  (26.048  grams)  diluted  to  100  cc's  and  a 
current  of  C02  passed  through.    Boiled  off  the  excess  of  C02, 
filtered  into  a  200  cc  flask,  added  a  few  cc's  of  ammonium 
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oxalate,  let  .taBdandm.de  OP  to  aOO  00'..    ^^^^^'^ 
in  the  polarUcope.    It  gave  40%  of  cane  ~8«- , fo^*"" 
6  grams  aahed  and  the  aah  carbonated.    GaTe  10.38  aa^^  ^ 

OaCO  3  ;v"'"!i 

Original  solution  was  alkaUne.  hot  OaHO  not  determmed.  ^  ^ 

Water  (dill.)  ' — L- 

100.00 

Cream  thickener,  a  mixtnre  of  gum  tragacarith  plus    suo- 
rateoflime.    Suciose  28.43;  Aah  (OaCOS)  6.06. 

TETRACHLORIDE  (CARBON' 

Tetrapele,  a  compound  of  0014  and  soap.  ^  brown  Uqmd^ 
ignitJargrin  flat^.  intumescense  M,ith  «>ap  odour,  fusible 
Na  carbonate  ash.  m^tumA 

A  portion  evaporated  to  dryness,  dissolved  in  water,  faoth^ 
and  aftaUne.  With  HCl  it  gave  fatty  acids  therd^e.  ^V^ 
Another  portion  weighed  (18.28  grams)  wd  ^l'^^^ ^^ 
sand,  drenched  with  alcohol,  evaporated,  dre^f^^^w^fli  ether. 

evaporated  =   to  3.904  grains  of  «fP'.^Jitl   wHA^S 
60  cc's  diluted  and  distilled  gave  2.6  cc's  0014,  whxch  eauatt 

'^*-     ^  80% 

!S'J  *.'.;..'. 66% 

Water    k«^ 

0014  _^ 

100.00 

Carbon  liquid  soap,  a  similar  product. 
Oarbon  cleaning  fluid,  commercial  carbon  tetrachloride. 
Boiling  point  76®0. 
Specific  gravity  1.619. 

QuaUtative  tests,  green  flame  on  ignition,  odour  of  sulphur 
chloride  and  sulphur  flame  also  0S2. 
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«i  ^^^'"Sr^?    Y^*^  .^^^'    separated,    accidified    with  KNOq 
plus  AgN03,  obtaining  silver  chloride,  therefore  Cl 

Heated  with  sodium  metal     and    obtained    reaction  for 
SosS  ^°"^'-     ^"  ^*^^  ^""^  *^«  odour  and  the  flaS^' 
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URINE 

^  '^J^^^^'P  analysis  as  done  for  a  physician  is  only  good 
^i5^  *^i*S  ?"«°««8-  In  most  cases  the  analyst  is  not  snS 
SSfS^r'^S  ^^^  "8?«iing  the  amount  of  urine  pasSldooS^ 

*^?!  present.  This  is  useless  m  tracing  the  course  of  a 
orS^;  n^l^  ^*  ^*"?W  be  calculated  on  theTmSSnt 
Of  unne  paawd  m  24  hours,  giving  the  physician  the  loss  and 
conversion  of  tissue  from  day  to  day  in  fever  or  in  a  w^k  or 
month,  m  Bright's  disease  or  diabetes.  aS  Si  not  necel 
jwy  in  such  a  series  of  analyses  that  the  method"  iS^d  hSd 
be  scientifically  correct.  It  is  sufficient  for  the  physkSn  if  all 
Stnt!J?T?*'T  "^  <J°°«  ««der  similar  condiSoSsiSd  not 
^SS?  ""''*«'^"y-  I  attach  a  table  of  diabetic  urin^  The 
Sln^K^''  ""^JH  ^'^'^  ^^°°^  s*art  to  finish,  the  only 
Jange  being  ix  the  determination  of  total  solids    which  be- 

oaianoe.  D^  not  find  the  polariscopic  test  of  much  value 
guanfatatively,  but  it  is  a  good  indication  of  the  a^nnt  of 
copper  flolution  to  add  for  the  Cu20  pptn.  Acetone  was  not 
^&       «"*^*^***i'«^y  ^'^^g    to  ^e    ina«;urtS.y  S  Sfe 

V  ^'°**^;""°*  ^'"^^'  ^  °"°*^*  '°  24  hour8{  therefore  58 
X  80  »  1740  cc's).    Specific  gravity  by  picnometer  1.  04316. 
Total  solids  (calculated  from  Sp.  Gr.)**^*--*^^^|ff?«?-iiii» 
^  174.9  grame  =  2699  grains. 

Total  solids  found,  25  cc's  evaporated  on  a  water  bath  with 
Band  a^  stirred,  drenched  with  alcohol  and  dried  for  4  hours 

snivel gJaiir  '•'■"^*'  '""^  "*>  =:  i«.i<»"i  ml 

Polariscope;  normal  weight  calculated  from  the  sp  gr 
equals tiftIi  equals  24.97  cc's,  say  25  cc's  +  basic  lead  acetate 
diluted  100  cc's,  read  t-  4.2. 


SNAP  COMMERCIAL  ANALYSIS. 

aceotdSag  lo  polanM.  »"'"?>.  ~'£?S;j  {",  three  minutes, 
drop  by  drop  '"■>?  "S^attSS  ™pSy  on  i*«to.  filter  or 
^^ra*oSe"w^iji- t.r^?^  ho.  wawr.  once  b, 

10  =  6  42%  of  glucose.  Then  100  :  17.40  .  .  b.4^  -  aai.i  un^i- 
-  iaSifTob  -.-^ne  dimmed  ove^W^a  .adMJodij« 
Bolution  in  eicesa,  then  KOH  """•  "^X^'b,  ether,  evap- 
?rSl;n^»* iTobaL-c^Sl  S  iodo.0^  identapn. 

them  by  their  odour. 

ANALYSIS  (58  Ounces  Passed.) 

ISf  X:'&-S-.  2699  grains. 
Total  solids  (found),  2714  grains,  average  2706  grams. 
Sugar  found,  1724  grains. 

^B^cKated  in  grains  on  urine  passed  in  24  hours. 
ANALYSIS  OF  URINE  (in  grains  per  24  hours.) 


Date     Urine 
pasBPCl 


,  SuUds 
8p.  Calcu 
Gr.  1    ted 


0256 
1.0210 

0285 
1.0115 
1.0281 
1.0314 
1.03W 
1.0307 
1.0310 
l.OSnl 


1.0364 
1.0345 
1.1610 
1.0383 
0318 
1.0340 
1.(1207 
1.0322 
10355 
1.0336 
1.0^ 
1,03«9 
1.0431 
1.0366 
1.0369 


1  ! 


M' 


r;!! 


SNAP  OOMMEBOIAL  ANALYSIS. 

WELDING  COMPOUNDS 

Of  Are  samples  examined,  i^l  were  iron  filings  pins  banx, 
one  with  salphnr,  evidently  a  boiler  cement. 

WASHING  COMPOUNDS 

Generally  soap  powders  containing  sodium  carbonate,  bnt 
some  are  simply  parafibe  wax  colored  bine,  with  and  without 
borax.  Sometimes  in  tablet  form,  consisting  of  layers  of 
borax  and  paraffine.  80%  paraffine  wax  and  30%  borax,  also 
80%  paraffine  wax  and  30%  sodium  carbonate. 


WATERPROOF  CEMENT 

Generaly  calcium  stearate  (lime  soap,  sometimes  magne. 
sium  stearate. 


i        ••    1  ! 


WATERPROOF   (FISH  LINES  AND  CORDAGE) 

Soap,  pins  fish  dl. 


WATERPROOF  (AWNINGS) 
Viscose  solution  or  cellulose  acetate,  cupra-ammonium,  eta 

PAINT  AND  VARNISH  REMOVERS 

The  old  method  of  removing  paint  or  varnish  from  wood 
with  caustic  alkali  has  been  replaced  by  a  solvent  such  as 
benzol  or  acetone  or  light  wood  naptha,  sometimes  amyl 
acetate,  with  sufficient  paraffine  wax  tc  prevent  evaporation. 
The  usual  mixture  is  benzol  +  methyl  acetone  or  wood  spirit 
containing  acetone.  Gasoline  is  not  used  as  it  is  not  miscible 
with  the  other  solvents. 
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EXAMINATION  OF  VARNISH  REMOVERS. 
100  cc's  ia  shaken  with  three  suocesaive  portions  of  60  oc's 
water  the  contraction  represents  roughly,  the  amount  of 
acetone  or  wood  alcohol  used  the  supernatant  layer  the  bansol 
and  paraffine.  The  latter  is  divided  into  two  portions,  one  of 
which  is  evaporated  for  the  identification  of  the  paraffine,  the 
other  being  distilled  to  identify  the  eolvent. 

The  united  aqueous  extracts  are  distilled  to  the  volume  of 
the  contraction  observed  "{which  will  be,  roughly  the  amount 
of  akohol  or  acetone  used).  If  a  blue  flame  b  obtained  by  the 
flame  test,  probably  only  alcohol  is  present. 

The  chromic  acid  test  and  the  formaldehyde  test  are  also 
then  applied. 

See  acetone  and    methyl    alcohol    for    the    separation  of 

'"^AIm' refer  Chemical  Industry  of  March  SOth,  1907  (author), 
and  method  of  analysis. 

ANALYSIS.  


Ckintraistion 
witbHSo 


28  per  cent 

25  " 

45  " 

17  *• 

00  " 
IB 

IS 

60  " 
SO 

W  " 

20  " 


8ii.Gr. 

aq. 
layer 


.9617 
.9137 
.9S05 
.9(96 
.9718 


Aks. 
Wt 


.9715 
.9740 
.9687 


33.« 
37.8 
12.8 
34.7 
11.7 


Ale. 
t 


Uyw    Sp. 
Intl.     Or. 


B.P 


Bens.  Par. 


22.5  methyHWl>c.r8W6 


S7se    16.54 


20.1 
18.1 
28.4 


76 

55" 

83" 

60" 
76" 

67" 
80" 
70" 
60" 
an" 
100" 


8816 


80 


100 


yes 


"  + 
amy. 


yes 


Aet. 


yea 


plttB 


minus 

plus 
minus 
6p.a 
pins 
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Sngars   — 53 
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